


Aachpert 11 44;;-“
% 25
VOLUME HL OF ! it OF SUBMISSION / J)

CGA-293343
TITLE
ANALYTICAL METHOD FOR THE DETERMINATION OF RESIDUES OF CGA-293343
AND THE METABOLITE CGA-322704 IN ANIMAL AND CROP SUBSTRATES BY

HIGH PERFORMANCE LIQUID CHROMATOGRAPHY WITH DETECTION BY UV
AND MASS SPECTROMETRY, INCLUDING VALIDATION DATA

DATA REQUIREMENT
EPA Guidelme No 860-1340
AUTHOR
DANIEL D CAMPBELL, SCIENTIST I
COMPLETION DATE
September 18, 1998

PERFORMING LABORATORY

Human Safety Department
Novartis Crop Protection, Inc
Greensboro, NC 27419

LABORATORY PROJECT IDENTIFICATION

AG-675
Nexus Number 206-97

SUBMITTER/SPONSOR
Novartis Crop Protecuon, Inc
(Formerly Ciba Crop Protection)

Post Office Box 18300
Greensboro, NC 27419-8300

VOLUME 1 OF 1 OF STUDY

PAGE 1 OF 235



STATEMENT OF NO DATA CONFIDENTIALITY CLAIM

No claim of confidentiality 1s made for any information contained 1n this study on the
basis of 1ts falling within the scope of FIFRA Section 10 (d)(1)(A), (B) or (C)

Company Novartis Crop Protection, Inc

Company Representative Robert E. M. Wurz, Ph D

Title Senior Regulatory Manager

%fﬁ%/ ///5/?5

Signature Date

These data are the property of Novartis Crop Protection, Inc and, as such, are considered
confidential for all purposes other than complhiance with FIFRA Section 10

Submussion of these data in compliance with FIFRA does not constitute a waiver of any
night to confidentiality that may exist under any other statute or in any other country

SUBMITTER/SPONSOR: Novartis Crop Protection, Inc. P. O Box 18300, Greensboro, NC 27419-8300

PAGE 2 OF 235



STATEMENT CONCERNING GOOD LABORATORY PRACTICES

Th boraton’ctlce Compliance Statement regarding the U S Environmental
Pl‘OtCC[lO gency's Guod Laboratory Practice Standards (40 CFR Part 160, October 16
. 1989) provided on page 44, of this submuttal volume for AG-675 and signed by

the Study Director, 1s truthful and accurate

Mﬂ wlefar

ﬁbert K Willtams Date
Manager of Residue CheguStry and
Representative of Submdtter/Sponsor

SUBMITTER/SPONSOR Novartis Crop Protection, Inc P. O Box 13300, Greensboro, NC 27419-8300

PAGE 3 OF 235



Human Safety Department
Novartus Crop Protection, Inc
{(formerly Ciba Crop Protection)
Greensboro, North Carolina

ANALYTICAL METHOD FOR THE DETERMINATION OF RESIDUES OF CGA-293343
AND THE METABOLITE CGA-322704 IN ANIMAL AND CROP SUBSTRATES BY
HIGH PERFORMANCE LIQUID CHROMATOGRAPHY WITH DETECTION BY UV

AND MASS SPECTROMETRY, INCLUDING VALIDATION DATA

ANALYTICAL METHOD NO AG-675

Protocol No  206-97 Project No 346001
Study Director Daniel D Campbell Approved by Robert K Williams
Title Scientist I Tatle Manager
, e
Signature vp W Signature Zy /é
Date q /995 Date For RK LoHeeas

T—1E= I8

Sponsor  Novartis Crop Protection, Inc
Human Safety Department
Residue Chemustry Laboratory
Post Office Box 18300
Greensboro, NC 27419

Study Imitiation Date June 2, 1997

PAGE 4 OF 235



III

NOVARTIS CROP PROTECTION
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 2 OF 98

TABLE OF CONTENTS

SUMMARY AND INTRODUCTION

A

B

Scope .

Principle

MATERIALS AND METHODS

A

B

C
D

o ] Q g tt

r—

J

METHCD VALIDATION RESULTS AND DISCUSSION

A

B

C

Apparatus/Equipment

Reagents

Analyucal Procedure

Instrumentation .

Interferences

Confirmatory Techniques . . .

Time Required .

Modifications and Potential Probiems .

Preparation of Standard Solutions and Sample Fortification
Procedures . .. ..

Methods of Calculation.

Accuracy and Precision
Extractability and Accountabihity

Confirmatory Method .

PAGE 5 OF 235

PAGE
NO

10
11
11
13
15
29
30
31
31

31

33
36
36
33
39

40



v

VI

VII

CONCLUSION

NOVARTIS CROP PROTECTION ,
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 3 OF 98

TABLE OF CONTENTS
(Continued)

CERTIFICATION

QUALITY ASSURANCE STATEMENT. . .

TABLES AND FIGURES.

TABLEI

TABLEII

TABLE III

TABLE IV

TABLE V

TABLE VI

HPLC OPERATING PARAMETERS FOR THE
DETERMINATION OF CGA-293343 AND
CGA-322704 RESIDUES BY NORMAL PHASE
HPLC/UV

HPLC OPERATING PARAMETERS FOR THE
DETERMINATION OF CGA-293343 AND
CGA-322704 RESIDUES BY REVERSE PHASE
HPLC/MS ... o e
OPERATING PARAMETERS FOR THE
DETERMINATION OF CGA-293343 AND
CGA-322704 RESIDUES BY REVERSE PHASE
HPLC/MS/MS ... ... ...

RECOVERY RESULTS FOR CONTROL AND
CGA-322704 AND CGA-293343 FORTIFIED
CONTROL SUBSTRATES. ...

PRECISION FROM THE TRIPLICATE ANALYSIS
OF “C-CGA-293343 TREATED METABOLISM
SAMPLES BY METHOD AG-675.. .....

RESULTS FROM THE ANALYSIS OF '“C-
CGA-293343 TREATED SAMPLES BY METHOD
AG-675 AND COMPARISON TO RESULTS
OBTAINED FROM THE METABOLISM STUDIES

PAGE 6 OF 235

PAGE
NO

40
41
42

43

43

46

49

55

56



TABLE VII.

TABLE VIII

FIGURE 1

FIGURE 2

FIGURE 3

FIGURE 4

FIGURE 5.

FIGURE 6

FIGURE 7

FIGURE 8

FIGURE 9

NOVARTIS CROP PROTECTION
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 4 OF 98

TABLE OF CONTENTS
(Continued)

RESULTS FROM THE CONFIRMATORY LC/MS
ANALYSIS OF REPRESENTATIVE SUBSTRATES
AND COMPARISON TO THE RESULTS FROM
THE PRIMARY ANALYSIS .. . .. .. . .

REPRESENTATIVE STANDARD CALIBRATION
CURVES ..... C e

STRUCTURES AND CHEMICAL NAMES . .

ANALYTICAL PROCEDURE FLOW CHART FOR
THE ANALYSIS OF CROP SAMPLES BY
HPLC/UV . .. .. ... ...
ANALYTICAL PROCEDURE FLOWCHART FOR
THE ANALYSIS OF ANIMAL SAMPLES BY
HPLC/UV

ANALYTICAL PROCEDURE FLOW CHART FOR
THE ANALYSIS OF SAMPLES BY HPLC/MS ..

REPRESENTATIVE STANDARD
CHROMATOGRAMS ANALYSIS BY HPLC/UV.

REPRESENTATIVE STANDARD

CHROMATOGRAMS ANALYSIS BY HPLC/MS . .

REPRESENTATIVE STANDARD
CHROMATOGRAMS ANALYSIS BY
HPLC/MS/MS

CHROMATOGRAMS FROM THE ANALYSIS
OF REAGENT BLANKS

REPRESENTATIVE CHROMATOGRAMS
FROM THE ANALYSIS OF VEGETABLES

PAGE 7 OF 235

PAGE

NO

57

58

61

62

63

65

68

71

73

76



VIII

FIGURE 10

FIGURE 11

FIGURE 12

FIGURE 13

REFERENCES

NOVARTIS CROP PROTECTION .
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 5 OF 98

TABLE OF CONTENTS
(Continued)

REPRESENTATIVE CHROMATOGRAMS
FROM THE ANALYSIS OF FRUIT SAMPLES

REPRESENTATIVE CHROMATOGRAMS
FROM THE ANALYSIS OF DAIRY AND
POULTRY SAMPLES

REPRESENTATIVE CHROMATOGRAMS
FROM THE ANALYSIS OF COTTON,
TOBACCO, GRASSES, AND CEREAL
GRAIN SUBSTRATES

REPRESENTATIVE CHROMATOGRAMS
FROM CONFIRMATORY ANALYSES .

APPENDIX1 VALIDATION REPORT

Al-l GENERAL INFORMATION

Al-Il  ANALYTICAL SECTION

Al-II BIOLOGICAL SECTION .. ... .

Al-IV  CIRCUMSTANCES AFFECTING THE STUDY .. .

Al-V  CHROMATOGRAM AND CALCULATION DATA
FROM ALL ANALYSES

FIGURE Al-1 CHROMATOGRAMS FROM THE

ANALYSIS OF APPLE WET POMACE

FIGURE A1-2 CHROMATOGRAMS FROM THE

ANALYSIS OF APPLE JUICE

FIGURE Al-3 CHROMATOGRAMS FROM THE

ANALYSIS OF PEAR FRUIT

PAGE 8 OF 235

PAGE
NO

80

84

39

96

98

10

13

16



NOVARTIS CROP PROTECTION
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 6 OF 98

TABLE OF CONTENTS
{Continued)

X APPENDIX 1 VALIDATION REPORT (continued)

Al-V

CHROMATOGRAM AND CALCULATION DATA
FROM ALL ANALYSES (continued)

FIGURE A1-4 CHROMATOGRAMS FROM THE

ANALYSIS OF POTATO (TUBERS). ..

FIGURE Al1-5 CHROMATOGRAMS FROM THE
ANALYSIS OF POTATO (WET PEEL)

FIGURE Ai-6 CHROMATOGRAMS FROM THE
ANALYSIS OF CUCUMBERS .

FIGURE Al-7 CHROMATOGRAMS FROM THE
ANAILYSIS OF TOMATO (FRUIT) .

FIGURE A1-8  CHROMATOGRAMS FROM THE
ANALYSIS OF TOMATO (PASTE)

FIGURE A1-9 CHROMATOGRAMS FROM THE
ANAL YSIS OF GREEN PEPPERS

FIGURE Al1-10 CHROMATOGRAMS FROM THE
ANALYSIS OF SPINACH ... ..

FIGURE Al-11 CHROMATOGRAMS FROM THE
ANALYSIS OF BROCCOLI

FIGURE Al-12 CHROMATOGRAMS FROM THE
ANALYSIS OF COW OMENTAL FAT

FIGURE Al1-13 CHROMATOGRAMS FROM THE
ANALYSIS OF COW KIDNEY

FIGURE Al-14 CHROMATOGRAMS FROM THE
ANALYSIS OF COW LIVER

PAGE 9 OF 235

PAGE

NO

20

24

27

32

35

38

41

47

50

53



NOVARTIS CROP PROTECTION .
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 7 OF 98
TABLE OF CONTENTS
(Continued)
PAGE
NO
X APPENDIX I VALIDATION REPORT (continued)
Al-V  CHROMATOGRAM AND CALCULATION DATA

FROM ALL ANALYSES (continued)
FIGURE Al1-15 CHROMATOGRAMS FROM THE

ANALYSIS OF GOAT LEG MUSCLE ... 56
FIGURE Al-16 CHROMATOGRAMS FROM THE

ANALYSIS OF GOATMILK... . .. . 60
FIGURE Al-17 CHROMATOGRAMS FROM THE

ANALYSIS OF POULTRY EGGS . . 64
FIGURE Al-18 CHROMATOGRAMS FROM THE ANALYSIS

OF POULTRY PERITONEAL FAT .. 67

FIGURE Al-19 CHROMATOGRAMS FROM THE
ANALYSIS OF COTTON UNDELINTED SEED

ANALYZED BY HPLC/MS. ... ... . 12
FIGURE A1-20 CHROMATOGRAMS FROM THE

ANALYSIS OF COTTON SEED OIL. . . 77
FIGURE Al1-21 CHROMATOGRAMS FROM THE

ANALYSIS OF CORN GRAIN. .... .. ... 81
FIGURE A1-22 CHROMATOGRAMS FROM THE ANALYSIS

OF CORN FODDER

BYHPLC/MS ... .... ... .. . 85

FIGURE Al1-23 CHROMATOGRAMS FROM THE
ANALYSIS OF WHEAT GRAIN. . 92

FIGURE Al-24 CHROMATOGRAMS FROM THE ANALYSIS

OF SORGHUM FORAGE ANALYZED
BY HPLC/MS .. ... .. . “o- 95

PAGE 10 OF 235



NOVARTIS CROP PROTECTION

HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 8 OF 98

TABLE OF CONTENTS
(Continued)

PAGE

NO
X APPENDIX T VALIDATION REPORT (continued)

Al-V  CHROMATOGRAM AND CALCULATION DATA
FROM ALL ANALYSES (continued)

FIGURE Al1-25 CHROMATOGRAMS FROM THE ANALYSIS
OF TOBACCO (GREEN LEAVES)
ANALYZED BY HPLC/MS . . . . . 102

FIGURE Al-26 CHROMATOGRAMS FROM THE
ANALYSIS OF GRASS (GEORGIA)
BY HPLC/MS . . - . 108

FIGURE A1-27 CHROMATOGRAMS FROM THE
ANALYSIS OF GRASS (NEW JERSEY)

BYHPLC/MS ... . .. . 114
X APPENDIX T ANALYSIS OF POULTRY METABOLITE
CGA-265307

A2-1 GENERAL INFORMATION .. . ce e e e e 2
A2-I1  ANALYTICALSECTION . ... .. . .... .. . 3
A2-I1 BIOLOGICAL SECTION.... . .o .. . 5

A2-IV  RESULTS FROM THE ANALYSIS OF GOAT MILK
FOR CGA-265307 e e e e e o . 6

A2-V  CHROMATOGRAMS AND CALCULATION DATA
FROM THE ANALYSIS OF CGA-265307 IN GOAT MILK 7
A2-VI REFERENCES . oo 15

PAGE 11 OF 235



I

NOVARTIS CROP PROTECTION:
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675
PAGE 9 OF 98

SUMMARY AND INTRODUCTION

A

SCOPE

Residues of the msecticide CGA-293343 and its major metabolite,
CGA-322704, are analyzed 1n crop and animal commodities (including
processed fractions where applicable) The chemucal structures of CGA-293343
and CGA-322704 are shown 1n Figure 1 Determmunation of CGA-293343 and
CGA-322704 1n amimal substrates, fruits, vegetables, oils, and grains 1s possible
using a normal phase High Performance Liquid Chromatography/ultraviolet
absorpuon detection (HPLC/UV) method The himut of detection (LOD) for
CGA-293343 and CGA-322704 15 1.25 ng, and the limut of quantitation (LOQ)

1s 0 01 ppm for all substrates except mulk and fruit jurces The LOQ for mulk
and juices 1s reduced to 0.005 ppm

Analysis of cotton substrates, tobacco samples, and forage, fodder and straw of
cereal grains and grasses are not possible using the HPLC/UV method at the low
quantitation limts These substrates are analyzed using a reverse phase High
Performance Liquid Chromatography/Mass Spectrometry (HPLC/MS) method
The sample punfication procedures for the HPLC/MS method differs slightly
from the HPLC/UV method The LOD for the HPLC/MS method 0.25 ng, and
the LOQ 15 0.01 ppm (LOQ of grass 1s 0 05 ppm)

Method validation was performed as part of Study 206-97 on representative
commodities of animal substrates, vegetables, pome fruits, cereal grains, forage,
fodder and straw of cereal grains, grasses, tobacco, and cotton substrates The
validation study included analysis of control (untreated) samples, control sample
forufied with CGA-293343 and CGA-322704 for determunation of method
recovery, and analysis of "*C-CGA-293343 treated metabolism samples for
determunation of extractability and accountability of incurred residues A
summary of validauon results and representauve chromatograms are included 1n
the body of the method Append:x I to Method AG-675 includes all
chromatograms from all commodities analyzed, all validation data needed to
reproduce calculations, and other information related to the validation study.
Appendix II includes validation of Method AG-675 for a potentially significant
poultry metabolite Analytical Method AG-675 and the appendices are the final
report for Study 206-97

PAGE 12 OF 235
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PRINCIPLE

10

20

30

Extraction

Ten-gram samples are extracted twice by homogenization 1n acetonitrile
(ACN) water (80.20) Liquid samples such as nulk, eggs, and juices are
extracted by shaking for 20 minutes in ACN water (80 20) The total
extract volume 1s 200 mL.  O1l samples are extracted using a hquid-
liquid partition

Analysis Of Amimal Substrates, Fruits, Vegetables, Grains, and Oils By
HPLC/UV

A 100 mL aliquot 1s measured (for mulk and juices, the entire 200 mL 1s
analyzed) For fruit, vegetable, and grain samples, the aliquot 1s
evaporated until only the aqueous phase remains. For animal
substrates, a iquid-liquid partition 1s performed pnior to evaporation.
The reduced, aqueous sample 1s first punfied by reverse-phase solid-
phase extraction (SPE) by loading onto a phenyl cartridge column
After elution from the phenyl SPE column with methanol water (1.1),
the sample 1s evaporated to aqueous and the compounds are partitioned
into ethyl acetate  The ethyl acetate fraction 1s evaporated and the
sample 15 further punfied by normal phase SPE using both an amino
cartridge column and an alumina cartridge column  After elution from
the alumuna column, the samples are evaporated and reconstituted 1n
mobile phase for determination by normal phase HPLC/UV The
normal phase column 1s a Waters Sphensorb $5 NH; (250 mm x

4 6 mm I D ), with a mobile phase of hexane:ethyl acetate:
1isopropanol.methanol (11 3 1.1) Confirmation of residues 1s possible
by evaporating the final fraction, reconstituting the sample in

ACN-water (10-90) and analyzing using HPLC/MS or HPLC/MS/MS
mstrumentation.

Analysis of Cotton. Tobacco, and Forage, Fodder and Straw of Cereal
Grains and Grasses By HPLC/MS

A 50 mL ahquot of the extract 1s measured, and the sample 1s
evaporated to aqueous The aqueous sampie 1s buffered at pH of 7 0
and 1s punified by passing through a Strong Anion Exchange (SAX)
SPE column The eluent from the SAX column 1s loaded on a phenyl
SPE column, the sample 1s eluted from the phenyi column using
water methanol (1 1), and the eluent 1s evaporated to aqueous The

PAGE 13 OF 235
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aqueous sample 1s partitioned into ethyl acetate, and the sample 15
further purified by normal phase alumina SPE  After elution from the
alumina column, the sample 1s evaporated to dryness and reconstituted
in ACN water (10:90) and analyzed using reverse-phase HPLC/MS
The reverse phase column 1s a Zorbax SB-C18 LC-MS column, using a
gradient mobule phase of 0.1% acetic acid 1n acetonitrile and water

Should further confirmation of residues be necessary, an HPLC/MS/MS
method 1s provided

I MATERIALS AND METHODS

A APPARATUS/EQUIPMENT

10

20

30

40

50

60

70

g0

90

100

110

Bottles, Owens-Brockway square amber, 16-0z with 53 mm wide
mouth, or equivalent (Penn Bottle Co )

Concentration Tubes, conical-bottom 50-mL capacity
(Fisher #05-507-5C or equivalent)

Filter Paper, Whatman Qualitative #5, 7 cm (Whatman #1005070, or
equivalent}

Filter Flask Adapter, neoprene 46 x 29 mun (OD top x bottom)
(Fisher #10-18-4, or equivalent)

Flasks, KIMAX with side-arm, 500-mL (Fisher #10-181E, or
equivalent)

Flasks, Boiling with flat bottom, 125-mL and 500-mL
(Fisher #09-552A and 09-552C, or equivalent)

Flasks, Boiling with round bottom, 50-mL (Fisher #K601000-0124, or
equivalent)

Funnel, Buchner porcelain (Fisher #10-356-C or equivalent)

Funnel, Separatory, 60-mL and 250-mL (Fisher #10-437-10A and
10-437-10C, or equivalent)

Graduated cylinder, 10-mL, 50-mL., 100-mL, 250-mL
(Fisher #08-551A, 08-551C, 08-551D and 08-551E, or equivalent)

Homogenizer, Polytron (Brinkman Instruments or equivalent)

PAGE 14 OF 235
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Pasteur pipettes (Kimble 13-678-30B, 13-678-30C, or equivalent)

Pipettes, volumetric class A, 1-mL, 2-mL and other sizes as needed
(Fisher #13-650-2, or equivalent)

Reservorr, 15-mL for solid phase extraction, (J T Baker #7119-01 or
equivalent), with adapter (J T Baker #7122-00, or equivalent)

Rotary Evaporator, Buchn or equivalent, with a vanable temperature
water bath (Buchler Instruments, or equivalent), and aspirator pump
(Cole-Parmer, or equivalent) The use of a bump trap 1s suggested
(Fisher #K570200-2524, or equivalent), and an adapter for the 50-mL
concentration tubes 15 needed (Fisher # 01-035D, or equivalent)

Shaker, Orbital, IKA Labortechmik #KS501, or equivalent

Sohid Phase Extraction, Varian MegaBond Elut Phenyl, 6cc/i O gram
(Vanan Part Number 1225-6004)

Solid Phase Extraction, Vanan MegaBond Elut SAX, 6cce/1 O gram
(Vanan Part Number 1225-6013)

Solid Phase Extraction, Varian Bond Elut Amino, Icc/100 mg
(Vanian Part Number 1210-2014)

Solid Phase Extraction, Waters Alumuna, 6 cc/1 0 gram (Part
Number WAT054580) Note - a 12 cc/2 gram cartnidge (Part
Number WATO054620) has been used successfully as well

Ultrasonicator (Heatsystems Inc., or equivalent)

Vacuum Manifold for solid phase extraction, (Supelco Part
Number 5-7250, or equivalent)

Vials, crimp top borosilicate with Teflon lined caps (Sun Broker, Inc
or equivalent)

PAGE 15 OF 235
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REAGENTS

10 Acetic Acid, ACS certified (Fisher #A38-500, or equivalent)

20 Acetonutnle, HPLC grade (Fisher #A998-4, or equivalent)

30 Celite 545 Filter Aid (Fisher #C212-500, or equivalent)

40 Ethyl Acetate, HPLC grade (Fisher #£195-4, or equivalent)

50 Hexane, HPLC grade (Fisher #H302-4, or equivalent)

6.0 Isopropyl Alcohol (2-propanol), HPLC grade (Fisher #A451-4, or
equivalent)

70 Methanol, HPLC grade (Fisher # A452-4, or equivalent)

80 Sodium Chlonde, Certified ACS grade (Fisher #5271-3 or equivalent)

90 Sodium Phosphate, Dibasic Anhydrous, ACS Certified (Fisher # $374-
500, or equivalent)

100 Sodium Phosphate, Monobasid Monohydrate, ACS Certified (Fisher
# 8369-500, or equivalent)

110 Toluene, High Purity Solvent grade (Burdick and Jackson #347-4 or
equivalent}

120 Water, HPLC grade (picopure, or equivalent) For LC/MS mobile
phase, use OPTIMA grade water (Fisher # W7-4, or equivalent)

130 Acetonitrile water (v/v) - Prepare 1 liter of (80 20) by adding 800 mL
of acetonitrile to 200 mL of water Prepare 1 liter of (10 90) by adding
100 mL of acetonitrile to 900 mL of water

14 0 0 1% Acetic Acid 1n water (v/v) - Prepare 1 liter by adding 1 mL of

acetic acid to 999 mL of OPTIMA grade water 0 1% acetic acid 1n
Acetonitrile - Prepare 1 liter by adding 1 mL of aceuc acid to 999 mL
of acetontrile.

PAGE 16 OF 235
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50 mM Sodium Phosphate Buffer, pH approximately 7 O - Prepare

1 liter by adding 500 mL of 50 mM sodium phosphate monobasic
monohydrate (3.45 grams 1n 500 mL) and 500 mL of 50 mM sodium
pEosphate dibasic anhydrous (3 55 grams 1n 500 mL) -

10 mM Sodium Phosphate Buffer, pH approximately 7 0 - Prepare
1 lrter by adding 200 ml of 50 mM sodium phosphate buffer
(Section II.LB 15 0) to 800 mL water

2% Toluene 1n Acetomitnile (v/v) - Prepare 1 liter by combining 20 mL
of toluene with 980 mL acetonitrile.

Methanoi:water (v/v) - Prepare 1 liter of (50:50) by adding 500 mL
methanol to 500 mL water

Ethyl Acetate Hexane (v/v) - Prepare 1 liter of (20 80} by adding
200 mL of ethyl acetate to 800 mL of hexane Prepare 1 liter of
(50 50) by adding 500 mL of ethyl acetate to 500 mL of hexane

Methanol Ethyl Acetate(v/v) - Prepare 1 liter of (3 97) by adding
30 mL of methanol to 970 mL of ethyl acetate Prepare 1 liter of
(10 90) by adding 100 mL of methanol to 900 mL of ethyl acetate

Hexane Ethyl Acetate Isopropanol Methanol (11:3 1 1) (v/v) - Prepare
2 0 luter by combining 1375 mi hexane, 375 mL ethyl acetate, 125 mL
1sopropyl alcohol and 125 mi. methanol

Water Saturated with Sodium Chlonde - Prepare by adding at least

357 grams sodium chlonde per liter of water (at room temperature),
and mx well.

CGA-293343, analytical standard supplied by Chemical Synthesis
Group, Novartis Crop Protection, 410 Swing Rd., Greensboro, NC,
27419

CGA-322704, analyucal standard supplied by Chermucal Synthesis
Group, Novartis Crop Protection, 410 Swing Rd , Greensboro, NC,
27419
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ANALYTICAL PROCEDURE
10 Extraction
11 Sample Preparation

12

Amimal sampies are prepared using the procedures outlined 1n
the current revision of the Novartis Human Safety Standard
Operating Procedure (SOP) number 7 27' Crop substrates are
prepared using the procedures outlined 1n the current revision
of Novartis Biochermustry SOP 7.21> These SOP’s follow the
gmdehines of the United States Food and Drug Administration
Pesticide Analytical Manual, Volume I, Sections 102 and 203
Solid samples are cut into 1-2 1nch pieces and ground in a
Hobart food cutter, using dry 1ce as necessary to keep the
sample frozen Liqumd samples such as juice, mulk, and eggs
are fully thawed and well mixed or blended

Extraction of All Substrates Excluding Eggs. Muik. and Juices
and Oils

Weigh a 10-gram sample of homogenized crop samples or
amimal tissues 1nto a tared extraction bottle Fortify recovery
samples as specified 1n Section I [.2 0 Add 150 mL of
ACN:water (80 20) and grind the sample for 1 minute with a
Polytron Homogemzer at hugh speed (~8000-12000 rpm) Next
allow the solid materal 1n the extract to settle out
(approximately 1-3 munutes) Place a Whatman #5 filter paper
in a Buchner funnel on a 500-mL side-arm flask equipped with
a filter flask adapter, and attach to a vacuum source Moisten
the filter with water, and cover the filter with a bed of Celite
Fiiter Aid (approximately 1-2 cm thick) Decant the solvent
and any suspended matertal onto the Celite and filter, and leave
the precipitate in the bottom of the extraction bottle Add

50 mL of ACN water {80:20) to the solid matenal left in the
extraction bottle Homogenze a second nme for 1 minute with
the Polytron Homogenizer at high speed Fuilter the second
extract through the same filter and into the same flask (pour the
solid matenal 1nto the filter funne! to recover as much solvent
as possible)

See section II H 1 0 for possible modifications and potenual
problems with the extraction procedure

PAGE 18 OF 235
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Measure the volume of the extract using a 250-mL stoppered
graduated cylinder If necessary, add ACN water (80 20) for a
total volume of 200 mL (NOTE - with some substrates, the
volume may be greater than 200 mL due to the moisture
contained 1n the sample, and the actual volume should be
accounted for 1n the final calculations) Thoroughly mix the
final extract.

Extraction of Liquid Substrates Such As Eggs, Milk, or Juice

Weigh a 10-gram sample of eggs, mulk, or juice mto a tared
extraction bottle Fortify recovery samples as specified 1n
Section [I.L1.2 0 Add 150 mL of ACN water (80:20) and shake
on an orbital shaker for 20 munutes Place a Whatman #5 filter
paper 1n a Buchner funnel on a 500-mL side-arm flask
equipped with a filter adapter (attached to a vacuum system).
Moisten the filter with water and cover the filter with an
approximately 1 5-cm bed of Celite Filter Aid Decant and
filter the entire sample Rinse the extraction bottle with S0 mL
of ACN.water (80 20), and filter the rinsate through the same
filter and 1nto the same flask

See section II.LH 1 O for modifications to the extraction
procedure

Measure the volume of the extract using a 250-mL graduated
cylinder If necessary, add ACN water (80.20) for a total
volume of 200 mL (NOTE - with some substrates, the volume
may be greater than 200 mi. due to the moisture contained in
the sample, and the actual volume should be accounted for 1n
the final calculations)

Extraction of Oils

Weigh 5 grams of well mixed o1l sample directly 1nto a tared
250-mL separatory funnel that 1s held upright 1n a beaker for
weighing Forufy as specified in Secuon IT1 2 0, making
necessary adjustment for fortification of a 5-gram sample Add
100 mL ACN water (80-20) Proceed to section IIC 2 1
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Analysis Of Animal Substrates, Fruits, Vegetables, Grains. and Quls
By HPLC/UV

21 Liquid-Liguid Partition of Extract for Amimal Substrates and
Ouls

NOTE. THE PROCEDURE IN THIS SECTION IS FOR
ANIMAL SUBSTRATES AND OILS WHEN ANALYZING
BY HPLC/UV FOR FRUIT, VEGETABLE AND GRAIN
SUBSTRATES, SKIP TO SECTIONII C.2.2

211 For all ammal substrates except mulk, measure a
100-mL aliquot of the extract and pour 1t 1nto a
250-mL separatory funnel (for oils, the 5-gram sample
will have been weighed directly 1nto the separatory
funnel, and 100 mL of ACN water (80 20) will have
been added as specified 1n section I C.1 4) Add 5mL
of water saturated with sodium chlonde, 2 mL of
toluene, and 20 mL of hexane. For mulk, pour the
entire 200-mL sample extract into a 500-mL separatory
funnel, and add 10 mL of water saturated with sodium
chlonde, 4 mL of toluene, and 40 mL of hexane
Parution the samples by shaking for 1 minute Allow
the layers to separate after the partition Ths parution
forms three layers, a bottom, aqueous layer (which will
contain residual amounts of CGA-293343 and
CGA-322704), a muddle layer compnsed pnmarily of
ACN and toluene (which will contain the majority of
CGA-293343 and CGA-322704, as well as some
residual water), and a top, hexane layer Drain the
lower, aqueous layer and save 1n a beaker or flask
Drain the muddle, ACN and toluene layer into a
500-mL flat bottom boiling flask and save Drain the
top, hexane layer and discard

212 Pour the lower agueous layer (saved previously ina
beaker or flask) back into the 250-mL separatory
funnel (500-mL separatory funnel for milk) For all
substrates (including mulk), add 40 mL of 2% toluene
in ACN and partition by shaking for 1 munute Allow
the layers to separate after the partition Thus partiion
forms two layers; a bottom, aqueous layer and a top
ACN and toluene layer Drain and discard the bottom,
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aqueous layer Save the top layer (ACN and toluene)
1n the same 500-ml. boiling flask used 1n
SectionII.C21 1.

2.13  Evaporate the sample using a vacuum rotary
evaporator (fitted with a bump trap and a water bath of
35-40°C) Evaporate until all of the ACN and toluene
has been removed, and only aqueous remains. The
ACN and toluene has been removed when the rate of
solvent dripping off of the rotary evaporator
condensers slows or stops, and when aqueous
condensation 15 observed on the walls of the bump trap
(the volume of aqueous remaining 1s generally about
5mL) Proceedto secuon I C 2.3

Evaporation of Extract of Fruit, Vegetable, and Grain Samples

NOTE THE PROCEDURE IN SECTION II.C 2.2 IS FOR
FRUIT, VEGETABLE, AND GRAIN SUBSTRATES
ANALYZED BY HPLC/UV ONLY

Pour a 100-mL aliquot of the extract into a 500-mL round
bottom flask. For juices, pour the entire 200-mL extract into a
500-mL round bottom boiling flask Evaporate the sample
using a vacuumn rotary evaporator fitted with a bump trap
(water bath of 35-40°C) Evaporate the sample unul all of the
ACN has been removed and only aqueous remains The ACN
has been removed when the rate of solvent dnipping off of the
rotary evaporator condensers slows or stops, and when aqueous
condensation 1s observed on the walls of the bump trap The
final volume of the aqueous sample should be less than 20 mL
Proceed to Section 1 C 2.3

Phenvl Solid Phase Extraction

Column Conditioning

Attach a 15-mL reservorr to a Vanan Bond Elut Phenyl,
6cc/1.0 gram Solid Phase Extraction (SPE) column with an
adapter, and place the column on a vacuum mamfold system
with a stopcock to control flow Condition the column by
flushing with 5 mL of methanol followed by 5 mL of water
Measure solvents with graduated cylinders (or equivalent
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accuracy), and let each solvent used 1n the following procedure
pass through the column until 1t reaches the top of the phenyl
packing Do not let the packing become dry The flow rate
through the SPE column should be maintained at about 1 to 2
drops per second with the vacuum man:fold system

Sample Addition

Pour the sample from Section II.C 2 1 3 or I C 2.2 into the
reservoir above the column Allow the sample to pass through

the column without drying the phenyl packing Discard the
load eluate.

Column Wash

Add 3 mL of water to the flask that contained the aqueous
sample Remove as much matenal as possible from the side
walls of the glassware using sonication (note that for some
substrates, matenial may remain on the walls of the glassware
after sonication) Pour the rinse into the column reservotr and
allow 1t to pass through the column without drying the phenyl
packing Discard the rinse eluate

Sample Elution

Add 10 mL of methanol:water (50.50) to the boiling flask that
contarned the sample, swirl and sonicate well to remove all
matenal from the walls of the boiling flask Remove as much
material as possible (see section II H.2 0 for possible
modification) Place a 50-ml concentration tube under the
phenyl column Pour the elution solvent into the column
reservotr and allow it to pass through the column Collect the
eluate 1n the 50-mL concentration tube

Liqud-Liquid Partition of Phenyl Eluate

Evaporate the sample from Section II.C 2 3 using a vacuum
rotary evaporator (fitted with an adapter and a water bath at
35-40°C) Evaporate unti] all the methanol has been removed
and only the aqueous layer remains The methanol has been
removed when the rate of solvent dripping off of the rotary
evaporator condensers slows or stops, and when agueous
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condensation 1s observed on the walls of the bump trap The
volume shouid be less than or equal to 5 mL after the aqueous
portion has been removed.

Add 1 mL of water saturated with sodium chlornde to the
sample 1n the concentration tube Add 20 mL of ethyl acetate
and stopper the concentration tube with a teflon or plastic
stopper. Partition by shaking or vortexing for 1 minute Allow
the layers to separate, the top layer is the organic, ethyl acetate
layer containing CGA-293343 and CGA-322704 NOTE - as
an alternative to performung the partition directly in the
concentration tube, the sample may be transferred to a 60-mL
separatory funnel for partitioning

Remove the top ethyl acetate layer (e g with a pasteur pipet)
and transfer to a 125-mL round bottom flask Remove as much
of this layer as possible without transferring any drops of the
lower aqueous layer

Add 20 mL of ethyl acetate to the aqueous layer in the
concentration tube Partition a second time by shaking or
vortexing for one minute Allow the layers to separate, and
transfer the top, ethyl acetate layer to the 125-mL round bottom
flask Remove as much of this layer as possible without
transferning any drops of the lower aqueous layer No water
droplets should be transferred into the 125-ml round bottom
flask. If any water droplets are transferred, muntrmze them by
removing with a Pasteur pipette Discard the aqueous phase

Evaporate the ethy] acetate sample using a vacuum rotary
evaporator (fitted with a bump trap and a water bath at
35-40°C) Evaporate until all of the solvent has been removed
If some of the aqueous phase 1s accidentally carried over from
the iquid-liquid partition, 1t must be evaporated Add 3-5 ml
of 1sopropyl alcohol (or another appropriate solvent) to aid 1n
evaporation of the water, and evaporate to dryness as before.
Reconstitute 1n 5 mL of ethyl acetate.hexane (20 80) Swirl
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and sonicate the reconstituted sample The use of somication 1s

essential to bring CGA-322704 and CGA-293343 1nto orgamc
solution

Amino and Alurmuna Solid Phase Extl:actlon

NOTE The normal phase SPE purification step uses two
columns The sample 1s loaded onto an armuno column

(= column 1) and the column 1s washed The load and wash
eluates are discarded The compounds are then eluted from
column | The column 1 eluate 1s loaded directly onto an
alumuna column (= column 2), and the load eluate from this
column 1s collected A second, stronger solvent 1s then used to
complete elutton from column 2 (column 2 load eluate and
final elution soivent are collected and combined) As an
option, transfer of the sample from column 1 to column 2 can
be accomplished efficiently by stacking column | on top of the
column 2 prior to elution As the sample elutes from column 1,
1t will pass directly through column 2 and be collected as 1t
elutes Column 1 1s then discarded, and the final elution of the
sample from column 2 1s performed

Conditioning of Columns

1 Varian Bond Elut Amino SPE column (1 cc/100mg) -
Attach a 15-mL reservorr to the top of the alumina
column with an adapter Condition the column by
flushing with 1 mL of methanol -ethyl acetate (3 97)
followed by 1 mL of ethyl acetate.hexane (20 30)

2 Waters Alurmna SPE column (6 cc/1g) - Condition
column by flushing with 5 of mL methanol ethy! acetate
(10.90) followed by 5 of mL methanol ethyl acetate
(3 97) Note - If the sample will be transferred from the
first column (armuno) to the second column (alurmina) by
stacking the columns, leave at least 2 cm of the last flush
solvent above the top of the alumuina packing This 1s
needed to ensure that the alumina packing will not go dry
during the transfer step
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Measure volumes with graduated cylinders (or equivalent
accuracy), and let each solvent used 1n the following procedure
pass through the column until 1t reaches the top of the packing,
do not let the packing become dry The flow rate through the
SPE columns should be maintained at about 1 to 2 drops per

second (a vacuum manifold system may be used, but will not
normally be needed)

Sample Addition to the Amino Column

Pour the sample from Section I C 2 4 (in ethyl acetate.hexane
20-80 1n a 125-mL round bottom flask) into the reservoir above
the amino column (note that matenal will be left behind on the
walls of the round bottom flask for most substrates, whuch will
be removed 1n subsequent rinse steps below) Allow the
sample to pass through the column (stop the flow when the
solvent reaches the top of the column frit} Discard the load
eluate

Amuno Column Wash

Add 1 mL of ethyl acetate:hexane (50 50) to the 125-mL round
bottom flask that contained the sample, swirl, and sonicate
well. Remove as much matenal as possible (note that for some
substrates, material may remain on the glassware after this
wash) Pour into the reservoir above the amino column, and
allow the sample to pass through the column (stop the flow
when the solvent reaches the top of the column fnt) Discard
the wash eluate

Sample Elution from the Amino Column and Transfer to the
Alumma Column

Add 10 mL of methanol ethyl acetate (3 97) to the 125-mL
round bottom flask that contained the sample, swirl, and
sonicate to remove matenal from the walls of the boiling flask
NOTE - sonication at this step 1s essential Pour the eluton
solvent into the column reservorr and allow 1t to pass through
the amino column Collect the eluate 1n a beaker or flask Pour
the eluate from the amino column (column 1) onto the alumina
column (column 2) Collect the load eluate 1n a 50-mL round
bottom flask or a 50-mL concentration tube
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Alternatively, the amno column may be stacked on top of the
alumina column to transfer the eluate directly If thus option 1s
chosen, use the following procedure Ensure that the alurmina
column (column 2) has at least 2 ¢m of conditioning solvent
{methanol ethyl acetate (3.97)) above the packing Attach the
outlet of the amuno column (column 1) to the top of the
alumina column (column 2) using an adapter (the adapter must
create an arr-tight fit). Place a 50-mL concentration tube under
column 2 to collect all of the load solvent that elutes from
column 2. Elute the sample from the amino column as
described above Remove and discard the amino column
(column 1) after elution onto column 2 1s complete

Elution from the Alummna Column

Add 15 mL of methanol.ethyl acetate (10 90) to the 50-mL
round bottom flask, swirl, and sonicate well to remove matenal
from the walls of the boiling flask Pour the elution solvent
directly into the alumina column (column 2}, and collect the
eluate in the same 50-mL concentration tube that contains the
load eluate

Preparation of Final Sample

Evaporate the sample from Section II C 2 5 to dryness using a
vacuum rotary evaporator (fitted with a bump trap and a water
bath of 35-40°C) Use aclass A volumetric pipette to
reconstitute 1n the appropriate volume of hexane ethyl acetate
1sopropanol:methanol (11.3.1.1). A 2-mL final volume 1s used
for samples screened at the method LOQ of 0 01 ppm (0 005
for mulk and juices) Sonication and vortex mixing 1s essential
to fully reconstitute the sample in the tnjection solvent The
volume may be increased as needed to bring the residue
concentrations within the range of the standards Transfer the
sample to an tnjection vial for automnated analysis See
Section II D 1 1 for instrumental analysis
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3.0 Analysis of Cotton, Tobacco, and Forage, Fodder and Straw of Cereal
Grains and Grasses By HPLC/MS

31

32

Evaporation of Extracts

Measure a 50-mL aliquot of the extracts obtained 1n

Section II C 1.2 and pour the aliquot 1nto a 250-mi. round
bottom boiling flask. Evaporate the sample using a vacuum
rotary evaporator (fitted with a bump trap and a water bath of
35-40°C) Evaporate the sample untl all of the ACN has been
removed and only the aqueous content of the sample remains
The ACN has been removed when the rate of solvent dnpping
off of the rotary evaporator condensers siows or stops, and
when aqueous condensation 1s observed on the walls of the
bump trap The final volume of the aqueous sample should be
less than 10 mL

Strong Amuon Exchange (SAX) and Phenyl SPE

NOTE Thus step involves two SPE columns to purnify the
sample The sample 1s buffered to pH 7 0 and 15 passed
through an SAX column CGA-293343 and CGA-322704 pass
through this column, and the load and flush eluate 1s collected
and loaded directly onto a phenyl SPE column The load eluate
of the phenyl column 1s discarded, and the sample 1s eluted
from the phenyl column with methanol'water (1 1) Transfer of
the sample from the SAX column to the phenyl column can be
performed by stacking the two columns in seres, but stacking
of columns 1s not recommended for substrates that have
particulates 1n the SAX load solvent that may partially clog the
first column

Column Conditioning

1 Attach a 15-mL reservorr to a Vanan Bond Elut SAX,
6cc/1.0 gram SPE column with an adapter, and condition

by flushing the column with 5 mL of 10 millimolar (mM)
sodium phosphate buffer

2 Condition a Vanian Bond Elut Phenyl, 6cc/1 0 gram SPE

column by flushing with 5 mL of methanol followed by
5 mL of 10 mM sodium phosphate buffer If the two
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columns are to be stacked i1n senes, add back another
3-5 ml of 10 mM buffer

Measure solvents with graduated cylinders (or equivalent
accuracy), and let each solvent used 1n the following procedure
pass through the column until it reaches the top of the SPE
packing, and do not let the packing become dry The flow rate
through the SPE column should be maintained at about 1 to 2
drops per second with the vacuum manifold system

Pass Sample Through the SAX Column

Add 3 mL of 50-mM sodium phosphate buffer, pH 7 to the
aqueous sample 1n the 250-mL round bottom flask, and mux
well Pour the sample 1nto the reservoir above the SAX
column and collect the load eluate 1n a beaker or flask Allow
the sample to elute to the top of the SAX packing, and do not
let the packing become dry See Section II H 4.0 for note on
clogging of the SAX column

Add 5 mL of 10-mM sodium phosphate buffer to the 250-mL
round bottom flask, and sonicate well. Pour the 5 mL wash
into the reservoir above the SAX and collect the SAX eluate n
the same beaker or flask (NOTE - this wash 1s performed after
the load sample has passed through the SAX column) Pour
the eluted sample from the SAX column mto the reservolr
above the phenyl SPE column. Allow the sample to pass
through the column and do not let the packing become dry
Discard the load eluate.

Alternative to collecting in a beaker or flask, the sample may
be loaded directly onto the phenyl column by stacking the two
columns is series  If this option is chosen, perform the
following procedure Prior to loading of the sample onto the
SAX column, ensure that the phenyl column has at least

3-5 mL of conditioming solvent (10-mM sodium phosphate
buffer) above the packing Attach the outlet of the SAX
column to the top of the phenyl column using an adapter (the
adapter must create an air-ught fit) Pass the sample through
the SAX column as described above, and allow the sample
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eluting from the SAX to pass through the phenyl column
Perform the 5 mL column ninse with 10 mM sodium phosphate
buffer (as described above)

When this 1s complete, CGA-293343 and CGA-322704 wil
have passed through the SAX column and will be trapped on
the phenyl column. Remove and discard the SAX column, and
discard the aqueous solvent that has eluted from the phenyl
column.

Elution From the Phenyl SPE

Add 10 mL of methanol:water (1 1) to the boiling flask that
contained the aqueous sample. Remove as much matenial as
possible using sonication. Place a 50-mL concentration tube
under the phenyl column Pour the elution solvent into the
column reservoir and allow 1t to pass through the column.
Collect the eluate 1n a 50-mL concentration tube

Liquid-Liquid Partition of Phenvl Eluate

Evaporate the sample from Section II C 3.2 using a vacuum
rotary evaporator (fitted with an adapter and a water bath at
35-40°C). Evaporate untl all the methanol has been removed
and only the aqueous layer remains The methanol has been
removed when the rate of solvent dripping off of the rotary
evaporator condensers slows or stops, and when aqueous
condensation 1s observed on the walls of the glassware. The
volume should be <5 mL after the methanol has been removed

Add 1 mL of water saturated with sodium chlorde to the
sample 1n the concentration tube Add 20 mL of ethyl acetate
(measured with a graduated cylinder) and stopper the
concentration tube with a Teflon or plastic stopper Partition
by shaking or vortexing for 1 minute Allow the layers to
separate, the top layer 1s the organic ethyl acetate layer
containing CGA-293343 and CGA-322704 NOTE - as an
alternative to performing the partition directly in the
concentration tube, the sample may be transferred to a 60-mL.
separatory funnel for partitioning
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Remove the top ethyl acetate layer (e g. with a Pasteur pipet)
and transfer to a 125-mL round bottom flask Remove as much
of thus layer as possible without transferring any drops of the
lower aqueous layer

Add 20 mL of ethyl acetate to the aqueous layer in the
concentration tube Partiion a second time by shaking or
vortexing for one munute. Allow the layers to separate, and
remove the top ethyl acetate layer and transfer to the same
125-mlL round bottom flask Remove as much of this layer as
possible without transferring any drops of the lower aqueous
layer No water droplets should be transferred 1nto the 125-mL
round bottom flask If any water droplets are transferred,
minimize them by removing with a Pasteur pipette Discard
the aqueous phase

Evaporate the ethyl acetate sample using a vacuum rotary
evaporator (fitted with a bump trap and a water bath at
35-40°C) Evaporate until all of the solvent has been removed
If some of the aqueous phase 15 accidentally carned over from
the liquid-liquid partition, 1t must be removed Add 3-5 mL of
acetonitrile to aid in evaporation of the water, and evaporate to
dryness as before. Reconstitute in 5 mi of ethyl acetate hexane
(20:80). Swirl and sonicate the reconstituted sample The use
of sonication 1s essential to bring CGA-322704 and
CGA-293343 1nto organic solutions

Alurmina Solid Phase Extraction

Column Conditioning

Condition a 6 cc/1g Waters alumina SPE column (with a
stopcock) by flushing with 5 mL methanol ethyl acetate (10 90)
followed by 5 mL ethy! acetate hexane (20 80}

Measure each volume with graduated cylinders (or equivalent
accuracy), and let each solvent used 1n the following procedure
pass through the column until 1t reaches the top of the packing,
and do not let the packing become dry The use of a vacuum
manifold will not normally be needed
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Sample Addition to the Alumina SPE Column

Pour the sample from Section II C 3 3 1nto the alumina SPE

and allow 1t to pass through the column Discard the load
eluate

Column Wash

Add 5 mL of ethyl acetate hexane (20 80) to the 125-mL round
bottom flask and sonicate well NOTE- sonication 15 essential
at this step to prevent losses. Pour the rinse eluate mnto the
alumina column and allow 1t to pass through the column.
Discard the wash eluate

Sample Elution

Add 10 mL of methanol ethyl acetate (10.90) to the 125-mL
round bottom flask and sonicate and mux well Place a 50-mL
concentration tube (or a 50-mL round bottom boiling flask)
under the alumuna column Pour the solvent into the alumina
SPE, and allow 1t to pass the column Collect the eluate 1n a
50-mL concentration tube

Preparation of Final Sample

Evaporate the sample from Section II C 3 4 to dryness using a
vacuum rotary evaporator fitted with an adapter (water bath of
35-40°C) Use aclass A volumetric pipette to reconstitute 1n
the appropnate volume of acetonitrile water (10 90).
Sonication and vortex rmxing 1s essential to fully reconstitute
the sample 1n the injection solvent. ’%M_’_HELB_@JS
used for samples screened at the method LOQ of 0 0! ppm
The volume may be increased as needed to bnnng1due
concentrations within the range of the standards Transfer the

sample to an injecuon vial for automated analysis See
Section II D 1 2 for instrumental analysis
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D INSTRUMENTATION

10 Descniption and Operating Conditions

11

12

Normal Phase HPLC/UV Apalysis

Residues of CGA-293343 and CGA-322704 are determuned by
normal-phase HPLC/UV using a Waters Spherisorb NH;
analytical column (4.6 x 250-mm). The mobile phase 1s
Hexane:Ethyl Acetate: Isopropyl Alcohol Methanol (113 1-1),
using a flow rate of 1 5 mL/munute Detection 1s by UV at

255 nm, and a 100-uL 1njection volume is used The run tume
for this system 1s about 30 munutes, but should be increased if
late eluting peaks are observed The instrumental conditions
for this system are detailed in Table I

Reverse Phase HPLC/MS Conditions

Residues of CGA-293343 and CGA-322704 are determuned by
reverse-phase HPLC/MS using a Zorbax LC-MS SB-C18
analytical column (2.1 x 50-mm} The mobile phase 1s a
gradient using 0 1% acetic acid 1n water versus 0 1% acetic
acid acetomtrile, which is detailed in Table II A flow rate of

0 2 mL/munute 1s used, and the flow 1s spht post-column at a

3 1 ratio (waste'mass spectrometer) A 20-uL injection volume
isused Detection of CGA-293343 1s accomplished by
scanning for the M+H" 10n of mass:charge ratio of 292
Detection of CGA-322704 1s accomplished by scanning for the
M+H" ion of 250 (alternatrvely, the M-H 10n of mass-charge of
248 can be used for CGA-322704) Valhidation of this method
was performed using a Micromass Platform LC (for HPLC/MS
analyses) and a PE-Sciex API I (for HPLC/MS/MS analyses)
See Table II for the instrumental conditions using the
Micromass Platform LC Table 3 shows the instrumental
conditions when using the PE-Sciex API ITI for analysis by
LC/MS/MS
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Standardization

2.1

22

Standardization of the HPL.C/UV System

Standardize the HPLC system by injecting 100-uL ahquots of
standard solutions containing CGA-293343 and CGA-322704
in arange of 1 25 to 100.0 ng (injected on the column)
Generate a linear regression from the data by companng
detector response and ng imected See SecuonILI 1 | for
preparatton of analytical standards It 15 necessary to run a set
of standards with each analytical set to achieve accurate
quantitation of residues

Standardization of the HPLC/MS Systems

Standardize the HPLC/MS system by 1njecting 20-uL aliquots
of standard solutions contaimng CGA-293343 and
CGA-322704 1n a range of 0 25 to 10 0 ng (injected on the
column) Generate a linear regression from the data by
comparing detector response and ng injectea  See

Section I1.1.1 2 for preparation of analytical standards It 1s
necessary to run a set of standards with each analytical set to
achueve accurate quantitation of residues The same procedure
1s used when analyzing by HPLC/MS/MS

INTERFERENCES

Highly specific confirmatory methods are described 1n Section F of this method
to distinguish CGA-322704 and CGA-293343 from any interfering peaks,
should they be observed No major interferences were noted that would affect
analysis of sarmnples at the method LOQ during the vaiidation study

Over the course of the usage of this method on numerous crops as part of
magnitude of the residue studies, munor co-eluting interferences were observed
in a few of the field trials near the method LOQ of 0 01 ppm when analyzing by
HPLC/UV At the ume of 1ssue of this method, such minor interferences were
observed only 1n broccol and cabbage field trials (no interferences were
observed 1n any fruits, vegetables or animal substrates) Re-analysis of these
samples by HPLC/MS (using procedures specified insection [IF 1 Q) ledto a
more specific analysis with no co-eluting interferences in any case
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CONFIRMATORY TECHNIQUES

10

20

Confirmation of Samples After Pnmary Analysis By HPLC/UV

Residues found 1n substrates analyzed by normal-phase HPLC/UV can
be confirmed by re-injecting the final sample on the reverse phase
HPLC/MS system descnbed 1in Table II. The solvent from | mL of the
final fraction of these samples must first be evaporated (using nitrogen
evaporation Or vacuum rotary evaporation in a 50-mL concentration

tube), and the sample reconstituted in 1 mL of acetoninle. water
(10-90)

Confirmation of Samples After Pnmarv Analysis B: HPLC/MS

The HPLC/MS system used for pnmary analysis 1s a very highly
specific method, since detection is performed by scanning for the
actual molecular 10n of each analyte The analysis by HPLC/MS 1s
considered to be a self-confirrmng techmque If further confirmation 1s
desired, the samples can be analyzed using HPLC/MS/MS. In thus
technique, the molecular 1on 1s further fragmented by collision-induced
dissociation, and a resuiting fragment 1on 1s analyzed on a second
quadrupole mass analyzer The fragment 10ns used for CGA-293343
and CGA-322704 are 211 and 169, respectively See Table III for the
instrumental conditions for analysis by HPLC/MS/MS Example
chromatograms and validation data are provided in Figure 13 and
Table VII, respectively

TIME REQUIRED

The extraction and cleanup of a set of 6 samples may be completed within a
time period of approximately 8-12 hours HPLC analyses should take 3 -
6 hours using automatic wnjection

MODIFICATIONS AND POTENTIAL PROBLEMS

10

Extraction Procedure
Some of the crop substrates are very light, such as undelinted cotton

seed and straw, and a 10 gram sample leaves a large filter cake 1n the
Buchner funnel 1n Section ILC 1 2 The large filter cake holds up a
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significant amount of extraction solvent. To prevent losses at thus step,
rinse the extraction bottle and filter cake with 15-20 mIL. ACN-water
(80 20)

The use of Celite Filter Aid (section I C 1.2 and I.C.1 3) ensures fast
filtrauon of all samples, and the use of Celite 1s essential with some
samples to prevent clogging The use of Celite may be ormutted with
certain substrates if it 1s not needed to achieve efficient filtration.

Some substrates will have a lot of matenal that floats on top of the
extraction solvent (e.g. cotton gin trash, straw) after the first extraction
in Section I C 1 2 This matenal should be left in the extraction bottle
as best as possible so that 1t experiences the second extraction. Pour
off the extraction solvent slowly, and use a spatula to hold back the
floating materials

Some substrates have solid matenals that do not settle out easily after
the first extraction {(e.g undehlnted cotton seed, grass) 1n

Section II.C 1 2. Pour off as much solvent as possible from these
samples, and leave behund the solid materal so that 1t expeniences the
second extraction This will leave behind a larger than normal volume
of the first extract

Phenyl SPE Column

The phenyl purification step relies on the use of the elution solvent
(methanol water, 1 1) to rinse the round bottom flask of

Sections II C 2 3 and I1.C.3 2 1n order to achieve a complete transfer of
the sample No losses were observed 1f this rinse 1s performed as
specified, even if some of the sample matrix 1s stll visibly left behind
on walls of the glassware An option that will prevent any residual
matrix from adhering to the walls of the round bottom flask 15 to first
add 5 mL of methanol, sontcate and swirl, followed by 5 mL of water
(1nstead of a premuxed elution solvent of 10 mL of methanol water
1:1) The transfer of CGA-293343 and CGA-322704 was found to
occur efficiently using either option, but the use of premuxed
methanol water (1 1) as a rinse may leave behind some of the sample
matrix

Certain grains were found to overload the phenyl SPE columns,
resulting in low recoveries This was remedied by adding an 0 5 gram
phenyl column (Varian Bond Elut #1210-2032) stacked below the 1

gram phenyl This 1s suggested when analyzing grain samples such as
barley
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30 Amino and Alumina SPE Columns

In the punification step of Sections I1.C.2 5 and I1.C.3 4, the two SPE
columns may be stacked 1n sernes to directly elute the sample from the
amuno to the alumina column. It 1s valid to collect the eluent from the
amuno column in a separate flask, and load 1t onto the alumina column
without stacking the two columns

It 1s important to nnse the round bottom flask that contained the
sample with the nnse and elution solvents prior to loading them on the
columns This ensures that the entire sample 15 transferred to the
columns As specified in Section I C.2 § and I1.C.3 .4, sonication 1s
essential to achieve efficient transfer of the sample

40 Clogging of SAX Columns

Certain substrates will have particles come out of solution as the
acetonutrile 1s evaporated off of the extract aliquot in preparation for
the SAX purification step 1n Section II C.3.2. This may result in
clogging of the SAX column i1n some cases This can be avoided by
placing a small glass wool plug (<1/2 inch thick) in the bottom of the
reservorr that 1s attached to the top of the SAX column. The glass
wool will retain the particles before they reach the SAX column

I PREPARATION OF STANDARD SOLUTIONS AND SAMPLE
FORTIFICATION PROCEDURES

10 Preparation of Fortification and Analytical Standards

11 Standards For Analysis by HPLC/UV

Weigh 10 mg of CGA-293343 analytical standard into a
100-mL volumetric flask and dilute to the mark with

hexane ethyl acetate 1sopropyl alcohol methanol (11 3 1 1)
Repeat for CGA-322704 to obtamn two separate stock solutions
of 100 ng/ul.  Add 10 mL of each to a 100-mL volumetric
flask and dilute to the mark with hexane ethyl acetate 1sopropyl
alcohol methanol (11 3 1 1) to give a stock solution containing
10 ng/uL of both analytes. Alternatively, weigh the
CGA-293343 and CGA-322704 1nto the same 100-mL
volumetnic flask and dilute to the line with hexane ethyl
acetate 1sopropyl alcohol methanol (11.3 1.1) to obtain a stock
solution containing 100 ng/uL of both analytes Make serial

PAGE 36 OF 235



20

12

NOVARTIS CROP PROTECTION
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675
PAGE 34 OF 98

dilutions of the stock solutions with hexane.ethyl
acetate 1sopropyl alcohol-methanol (11:3:1:1) to give a senes
of fortification/analytical standards 1n a range of 0 025 to

1.0 ng/pul.. Store the standards 1n a refrigerator in capped
amber bottles when not 1n use.

NOTE - sonication 1s required to dissolve CGA-293343 and
CGA-322704 1n hexane ethyl acetate 1sopropyl
ailcohol.methanol (11 31 1) It was found that in some
instances, complete dissolution was difficult to achueve As an
alternative, make the 100 ng/uL stock solution in ethyl acetate,
and make the serial dilutions using hexane:ethyl

acetate 1sopropyl alcohol methanol (113 1 1)

Standards For Analysis by HPLC/MS

Weigh 10 mg of CGA-293343 analytical standard into a
100-mL volumetric flask and dilute to the mark with
acetonitrile water (10 90) Repeat for CGA-322704 to obtain

two separate stock solutions of 100 ng/uL. Add 10 mL of each

to 2 100-mL volumetric flask and dilute to the mark with
acetonitrile.water (10:90) to give a stock solution containing
10 ng/pL. of both analytes. Altermauvely, weigh the
GA-293343 and CGA-322704 nto the same 100-mL
volumetnic flask and dilute to the hine with acetonitnile water
(10 90) to obtain a stock solution containing 100 ng/uL. of both
analytes Make seral dilutions of the stock solutions with
acetonitrile water (10.90) to give a senies of fortification/
analytical standards 1n a range of 0 0125 to 0 5ng/pl.  Store

the standards 1n a refrigerator 1n capped amber bottles when not
1n use

Sample Fortification Procedures

Add 1 mL of O I ng/pL to 10 grams of substrate to obtain a sample
fortified at 0.01 ppm. Other volumes and standard concentrations may
be used for fortification, though the total volume used for fortification
should not exceed 2 mL. See Section II J 2.0 for recovery calculation
procedures
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METHODS OF CALCULATION

10

Determipation of Sample Residues

Inject aliquots of the final fractions into the HPLC system under the
same conditions as for the standards Compare the peak heights of the
unknown samples to the standard curve or enter the peak heights nto a

least squares program to determine the nanograms of CGA-293343 and
CGA-322704 1n the mnjected aliquot

To calculate the residue results, the mg injected must first be
calculated as follows:

(1) me my = SO V)
(V, + W) (V)

G = mulligrams sample extracted

V.= aliquot volume

V. = extraction volume

V,= 1njection volume

Vf = total volume of final 1njection solution (mL)

W = weight of sample 1n grams

To determune ppm of each analyte found 1n samples, use equation 2

2) ppm = (ng analyte found) (100)
ppm = (mg sample 1injected) (R%)

R% = recovery ratio given by equatton 5 below

The R% value 15 used when generating residue data and validation
data Residues are corrected only when R% 1s less than 100% The
use of controls and fortified controls to determine R% are not required
for tolerance enforcement purposes

To convert the ppm found for CGA-322704 to parent CGA-293343
equivalents, multiply the results from equation 2 by the ratio of the
molecular weights, defined as F

(3) F= MW parent 292
" MW metabolite 250
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20 Deterrmunaton of Procedural Recoveries

21

Determune the ng of CGA-322704 and CGA-293343 injected
in the sample, and calculate the mg injected using the
procedures described in Section IIJ 1 0. Calculate the final
ppm values of the control and fortified samples according to
the following equation’

ng analyte found
mg sample injected

(4) ppm=

Determine the recovery factor by first subtracting the
background detector response, if any, in the control sample
from the analyte response 1n the recovery sample Calculate
the recovery factor as a percentage (R) by the equation

(ppm analyte found { ppm contr
ppm analyte added

(5)R% = x 100

Note Analysis of controls, correction of recovery results for
small control values, and use of the recovery factor 1s not
required for tolerance enforcement purposes. They are used for
method validation and generation of residue data where
applicable

METHOD VALIDATION RESULTS AND DISCUSSION

The objective of Study Protocol 206-97 was to validate Analytical Method AG-675
for the deterrunation of residues of the insecticide CGA-293343 and the metabolite
CGA-322704 1n crop and animal substrates The precision and accuracy of the
method was verified by analyzing control (untreated) samples fortified with
CGA-293343 and CGA-322704 1n the following representative substrates

Dairy (Cow)

Dairy (Goat)

Poultry

Pome Frunt
Tuberous Vegetables
Cucurbats

Fruiting Vegetables
Leafy Vegetables
Brassica Vegetables

Fat, Kidney, Liver

Leg Muscle, Milk

Fat, Eggs

Fruit (Pears), Wet Pomace (Apples), Juice (Apples)
Tubers, Wet Peels

Cucumbers

Fruit (Tomato), Tomato paste, Green Peppers
Spinach

Broccoll
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Cotton Undelinted Seed, Cotton Seed Ol
Cereal Grains Corn Grain, Wheat Grain
Forage, Fodder, Straw
of Cereal Grains Comn Fodder, Sorghum Forage
Turf. Grasses (Bermuda Grass from Georga,

Kentucky Blue Grass from New Jersey)

Method precision, the extractability of incurred residues from weathered samples, and
the accountability expected for thus method was studied by the analysis of the
following *C-CGA-293343 treated metabolism samples

Pears Fruit from Metabohism Study 198-96°

Corn Gramn and Fodder from Metabolism Study 95PSA41PR2*

Cucumbers, Fruit (so1l treatment sample, and soil + foliar treated sample)
from Metabolism Study 282-95°

Goat Leg Muscle and Milk from Metabolism Study 027AM03®

The Limut of Quantitation (LOQ), as determuned by the smallest acceptable
fortification level, 1s 0 01 ppm for CGA-293343 and 0 0! ppm for CGA-322704 for
ail substrates except mulk, juices, and grasses The L.OQ for mulk and juices 15
0.005 ppm for each analyte, and for grasses 1s 0 05 ppm The Limut of Detection
(LOD), as determuned by the smallest acceptable standard injected, 1s 1 25 ng for
samples analyzed by HPLC/UV, and 0.25 ng for samples analyzed by HPLC/MS
Typrcal standard chromatograms analyzed by HPLC/UV are shown in Figure5,
standards analyzed by HPLC/MS are shown in Figure 6, and standards analyzed by
HPLC/MS/MS are shown 1n Figure 7 Calibration plots from these analyses are
shown 1n Table VII. The results from these standard injections are typical of the
results observed during the validation of method AG-675. Chromatograms from the
analysis of reagent blanks analyzed by method AG-675 are shown 1n Figure8
Representative chromatograms from the analysis of vegetable samples are shown 1n
Figures 9 Representative chromatograms from the analysis of fruit samples are
shown 1n Figures 10 Representative chromatograms from the analysis of ammal
samples are shown i1n Figures 11 Representative chromatograms from the analysis of
cotton, tobacco, and forage, fodder and straw of cereal grains and grasses are shown
in Figures 12

Additional analyses to confirm the 1dentity and quantity of residues of CGA-293343
and CGA-322704 using HPLC/MS and HPLC/MS/MS 1nstrumentation were
successfully validated on representative samples Representative chromatograms are
from the confirmatory analyses are shown in Figure 13
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Results of the validation study (Protocol 206-97) are summarnzed 1n the following
sections Appendix I to method AG-675 contains all chromatograms from the
validation study and all the data necessary to reproduce calculations of results (as
directed by Residue Chemustry Test Guidelines OPPTS860 1340 Residue Analytical
Method), as well as the study elements required under the general GLP guidelines

A ACCURACY AND PRECISION

Table I'V shows the individual resuits obtained from the analysis of controls and
control samples fortified with CGA-293343 and CGA-322704 over a range of
0 005 ppm to 2 0 ppm The overall mean for all recovenes for CGA-293343
was 86% (n = 119, standard deviation = 9.8, coefficient of vanation (%CV) =
11%). The overall mean for all recovenes for CGA-322704 was 87% (n=118,
standard deviation =9 6, %eCV = 11%)

Below 1s a statistical summary of the resuits obtained by fortification level

Note that the 0.005 ppm level 1s the LOQ for mulk and juice only The accuracy
expected at each recovery level, indicated by the average recovery values,
ranged from 78% to 98% for CGA-293343, and from 77% to 89% for
CGA-322704 The precision expected for each recovery level, indicated by the
%CV values, ranged from 7 2% to 14% for CGA-293343 and from 4 6% to
15% for CGA-322704.

Recovery # Of CGA-293343 CGA-322704
Level Analyses Average StDev %CV Average StDev %CV

0 005 4 98 i2 12 86 11 13
001 45 89 11 13 a9 13 15
005 5 80 11 14 77 11 14
00 12 86 63 72 87 55 63
020 6 84 94 11 87 66 76
050 22 85 66 77 87 58 67
10 16 84 69 83 87 40 46
20 g 78 84 1 83 67 80

Provided below 1s a statistical summary of results obtained for each techmique
(HPLC/UV, HPLC/MS, or HPLC/MS/MS). The analyses of samples by
HPLC/MS, performed on the Micromass Platform LC instrument, included
primary analysis of some substrates, as well as confirmation analyses on
representative samples that were analyzed by HPLC/UV The analysis of
samples by HPLC/MS/MS, performed on the Sciex API III instrument, also
included both primary analysis of samples (grasses) and confirmation analysis
on representative substrates that had been analyzed by HPLC/MS
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Analytical # of CGA-293343 CGA-322704
Technique Analyses Average StDev %CV Average StDev, %CV
HPLC/UV 91 87 96 11 (n=90) 88 97 * 1
HPLC/MS 18 3| 11 13 80 75 93
HPLC/MS/MS 10 87 80 91 86 66 77

Table V shows the statistical calculations (mean, range, standard deviation,
%CV) from the triplicate analysis of samples that were treated with '*C-
CGA-293343 as part of metabolism studies Below 1s a summary of the
precision expected (in terms of %CV) from triplicate analysis of the same
sample containing incurred residues Included 1s the %CV determined for
CGA-293343, CGA-322704, and the resulting precision when results are
presented 1n terms of total CGA-293343 equivalents (the adjustment of the ppm
determined for the metabolite CGA-322704 based on molecular weight,.added
to the ppm determuned for CGA-293343) The %CV for all tnphcate analyses
were less than 20% except for the determination of CGA-293343 1n the so1l
treated + foliar spray treated cucumbers A coefficient of vanation of 27% for
this analysis occurred when one of the triplicate samples had 0 022 ppm
CGA-293343, compared to 0 036 and 0 038 ppm for the other two replicates.

% CV for CGA-283343

Substrate %CV for C(GA-293343 %CV for CGA-322704 Parent Equivaients
Pears 40 31 37
Com Gran Residues <0 01 ppm Residues <0 01 ppm not applicable
Com Fodder 65 15 11
Cucumbers’ 95 Resdues <0 01 ppm g5
Cucumbers? 27 15 11
Goat Meat 18 13 18
Goat Milk 16 16 16

' Soiltreated only cucumber sample
2 Son-treated plus foliar spray cucumber sample

EXTRACTABILITY AND ACCOUNTABILITY

Samples from metabolism studies that were treated with 1¥C-CGA-293343 were
analyzed by Analytical Method AG-675 to determune the extractability and
accountability from incurred, weathered samples Table VI shows the
extractability and accountability results from triplicate analysis of these samples,
and compares the results from AG-675 with those obtained from the metabolism
studies The extractability for all the samples was within 18% of the extractable
residues (as determined 1n the metabolism study) with the exception of soil -
only treated cucumbers The accountability observed when the samples are
analyzed for CGA-293343 and CGA-322704 by Analytical Method AG-675 are
within 11% of the expected accountability (as determined in the metabolism
studies), with the exception of the same cucumber samples The low
extractability and accountability observed 1n the soil only treated cucumbers 15
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likely a result of some anomaly 1n the subsample obtained for the validation
study, and 1s not caused by a problem with the method 1tseilf. The soil treatment
+ foliar spray cucumber samples showed good extractability and accountability

C CONFIRMATORY METHOD

Method AG-675 1s a hughly specific method for the extraction, purification,
chromatographic separation and detection of CGA-293343 and CGA-322704
This method additionally provides for the qualitative and quantitative
confirmation of residues by re-analysis of the samples by HPLC/MS or
HPLC/MS/MS The majonty of substrates of this method are analyzed by
normal phase HPLC/UV as the pnimary analysis, and re-analysis by reverse
phase HPLC/MS gives confirmation by obtaining data from a second separation
mechanism and a detection system that 1s specifically tuned to detect and
quantify the M+H" tons of CGA-293343 (m/z = 292) and CGA-322704 (m/z =
250) Interferences will be cx&@mﬂyr_ﬂgr%em, and would not be
expected to occur 1n both the normal phase HPLC/UV and the reverse phase
HPLC/MS system  Also included 1in Method AG-675 1s an HPLC/MS/MS
method, where the M+H" 1ons of CGA-293343 and CGA-322704 undergo
collision mnduced disassociation, and the instrument 1s tuned to detect and
quantify one specific resulting fragment 10n from each compound (m/z = 211 for
CGA-293343 and 169 for CGA-322704) Thus specific method can be used as
definitive confirmation for sample residues detected by the HPLC/UV and the
HPLC/MS methods

Table VII shows a comparison of the results obtained from the primary analysis
of samples to the mass spectroscopy confirmatory analysis from representative
sample sets Results were 1n excellent agreement 1n all cases

v CONCLUSION

Method AG-675 1s a valid and accurate method for the determunation of residues of
CGA-293343 and CGA-322704 1n crops and animal substrates This conclusion 1s

based upon the accuracy, precision, extractability and accountability obtained during
the validation study

AG-675V1 {S *\293343\206-97NMETHOD\DOC] dc/lca 9/16/98

PAGE 43 OF 235



NOVARTIS CROP PROTECTION .
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 41 OF 98

CERTIFICATION

The reports and experimental results included 1n this study, Laboratory Project ID
AG-675, are certified to be authentic accounts of the experiments

ﬂm/ <. G/«é/ 9-/g-7¢

Danzel D' Campbeli Date
Scientist I

Residue Chemuistry

Human Safety Department
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QUALITY ASSURANCE STATEMENT

Report Title Analytical Method for the Determination of Residues of
CGA-293343 and the Metabohte CGA-322704 1n Animal and
Crop Substrates by High Performance Liquad Chromatography
with Detection by UV and Mass Spectrometry, Including
Validation Data

Study Director D Campbell

Report Number: Analytical Method No AG-675

Study Number 206-97 and amendments

Pursuant to Good Laboratory Practice Regulations, this statement verifies that
the aforementioned study was inspected and/or audited and the findings
reported to Management and to the Study Director by the Quality Assurance
Umt on the dates listed below

INSPECTION/AUDIT REPORTING

INSPECTION/AUDIT TYPE DATE(S) DATE
Protocol Audit 5/30/97 5/30/97
In-Progress Inspection 4/6/98 4/6/98
Final Report, Analytical Method 9/9-11/98 9/11/98
No AG-675

Karen S Price

Senior Quality Assurance Auditor
Quality Assurance Umt

Novartis Crop Protection

Prepared by A»W/l/é %W Date Q// / }/ / 4@7
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VII TABLES AND FIGURES

TABLEI HPLC OPERATING PARAMETERS FOR THE DETERMINATION OF

CGA-293343 AND CGA-322704 RESIDUES BY NORMAL PHASE
HPLC/UV

Instrument

Column

Mobile phase
Flow Rate
Injection
Detection

Run Time

Retention Time

Data Acquisition

Perkin-Elmer LC-250 Isocratic Pump, with a Perkin-Elmer ISS-200
Autosarpler and Kratos 783 UV Detector (or equivalent
Instrumentation)

Sphensorb 5 NH3, 250 x 4 6 mm (Metachem Part #0190-250x46, or
equivalent)

Hexane Ethyl Acetate Isopropanol Methanol (11.3 1 1)
1 5 ml/minute

100 uL injection volume

UV at 255 nm

30 munutes (the run time will need to be increased if late eluting peaks
are observed)

CGA-322704 = ~12 minutes

CGA-293343 = ~20 munutes

(these tumes will vary with vanation in column batches and mobile
phase composition)

Microvax II (Q) Operating System, VMS Version 5 3-1 Application

Software VG Multichrom Version 2 0 Worksheet Version Ws pas
1 3 1 (or equivaient)
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Column

Mobile phase

Flow Rate

Retention Time

Injection
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HPLC OPERATING PARAMETERS FOR THE DETERMINATION OF
CGA-293343 AND CGA-322704 RESIDUES BY REVERSE PHASE
HPLC/MS

ESIVAPCI quadrupole LC/MS, Micromass Platform LC, with a Hewlett-Packard
HP-1100 HPLC 1niet system (autosampler, solvent degasser, quaternary pump,
column oven, and 1n-line UV detector)

Zorbax LC-MS SB-C18 (50 mm x 2 1 mm 1D, 5 0 um, Part No 86095 902)
Column oven temperature = 25°C

Solvent A = 1% acetic acid 1n water
Solvent B = 0 1% acetic acid in acetonitrile
Mobile Phase Gradient Program (total run ime 28 rmunutes)

Taime A% B%
00 95 5
40 90 10

13 80 20
16 40 60
19 40 60
23 95 5
28 95 5

0 2 mL/munute, flow split post-column by a ratio of 3 1 (waste MS)
CGA-293343 ~ 11 minutes
CGA-322704 = ~ 13 minutes
(these times will vary with vanation 1n column batches and mobile phase
composition)

20 pL. 1njection volume
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MS Detection

Data Acquisition
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HPLC OPERATING PARAMETERS FOR THE DETERMINATION OF

CGA-293343 AND CGA-322704 RESIDUES BY REVERSE PHASE
HPLC/MS (Continued)

Set Points - The capillary and cone voltages may need to be optimized to
maximum sensitivity of a particular instrument by infusion of a CGA-293343 and
CGA-322704 standard (1 ng/uL 1n mobile phase)

Typical Set Points (used for method vahdation)

Ionization Mode  Electrospray
Probe Capillary 3.5kV
Sample Cone 22V
Ionenergy 13V
Source Heater 110°C

Monuonng 10ns -

Compound Ion Polanity Mass/Charge (m/z)
CGA-293343 Positive 292 (m+H")
CGA-322704 Positive 250 [m+H")

Acquisition, system control, peak integration, and quantitation was
performed using Micromass Masslynx v2 3 Recovery and residue
calculations performed using VG Multichrome Version 2 0 Worksheet
Version Ws pas 1 3 1 (or equivalent)
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Injection

NOVARTIS CROP PROTECTION

HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 46 OF 98

OPERATING PARAMETERS FOR THE DETERMINATION OF

CGA-293343 AND CGA-322704 RESIDUES BY REVERSE PHASE
HPLC/MS/MS

PE Sciex API-III+ Triple Quadrupole Mass Spectrometer IonSpray Liquid
Introduction Interface, with an HPLC 1nlet consisting of a Perkin-Elmer Series 4
Gradient Pump, Perkin-Elmer Series 200 Autosampler, and a Eppendorf Model
CH-30 Column Heater

Aguasil C-18, 5pm 150x4 6 mm (cat# 155-775, Keystone Scienufic, Inc )

A =0 1% acetic acid 1n water
B =0 1% acetic acid in acetonitrile

Mobile Phase Gradient Program (setting for the PE Senes 4 pump)

Time (rmun ) %A %B Curve
0 90 i0
4 90 10
14 30 70 1
17 30 10
171 90 10 0
251 %0 10

1 5 mL/munute, flow split post-column by a ratio of 3 1 (waste MS)

CGA-293343 ~ 9 5 minutes
CGA-322704 = ~ 10.5 munutes

(these times will vary with vanation mn column batches and mobile phase
compositon)

50 pL injection volume
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MS Detection

State file values will vary shightly from instrument to instrument These values
may need slight adjustment during regular instrument Optimization procedures
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OPERATING PARAMETERS FOR THE DETERMINATION OF
CGA-293343 AND CGA-322704 RESIDUES BY REVERSE PHASE
HPLC/MS/MS (Continued)

Set Points -
Typical State File Values
Ql 293343 posive 100 Momtonng State file

ISV 4500 00 4500 00
N 65000 650 00
OR 5000 6000
RO 3000 3600
M1 1000 00 15000
RE1 118 00 122 50
DM1 020 015
R1 27 50 26 00
L7 -3500 2200
R2 -2000 1900
M3 1000 00 150 00
RE3 124 60 120 00
DM3 013 015
RX -10 00 000
R3 -700 1300
L9 =250 00 -250 00
FP -25000 -25000
MU -4600 00 -4600 00
CC 10 1
CGT off ca. 225-235
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TABLE III OPERATING PARAMETERS FOR THE DETERMINATION OF
CGA-293343 AND CGA-322704 RESIDUES BY REVERSE PHASE
HPLC/MS/MS (Continued)

Monitoning 10ns -

Molecular Ion Product Ion
Compound Ion Polanty (m/z) Monitored (m/z)
CGA-293343 Positive 292 [m+H"] 211
CGA-322704 Positive 250 (m+H"] 169
Data Acquisition Acqusttion performed using Apple System 7 5, program RAD v2 6,

quantitation by Macquan v1 3, and calibration and mass tuning by Tune
v2 5 Recovery and residue calculations performed using VG Multichrome
Version 2 0 Worksheet Version Ws pas 1 3 1 (or equivalent)
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TABLEV PRECISION FROM THE TRIPLICATE ANALYSIS OF “C-CGA-293343
TREATED METABOLISM SAMPLES BY METHOD AG-675

Metabolsm 206-97 HPLC Resuits
Substrate and Reference Sampie Total CA-293343
Sampie Numenc 1D {Study #/ Numerc (D) Number CGA-293343 CGA-322704 Egurvalents (ppm)
Pears {trum) US study 188-96 19 015 o081 Q24
205659 sampie #168412 20 018 Q092 029
2 011- 0088 0.27
" __/
fo- g ¢t 4
Mean [+R 1} 0090 028
Range 015 013 0081 0082 024- 029
Standard Deviaton 0007 0003 0010
CV (%) 404 314 370
Com Gramn Baste study 137 <001 Q01 not applcable
203234 GEPSALL 2 138 00 <0 not apphcable
139 <001 Ekia] not apphicable
Mean not applicable not appiscable not apphcable
Rm - - - [ a -
Standard Deviation . " -t ..
oV %) . . PR -
Com Fodder Baste study 144 Q022 o017 0042
203233 95PSA41 2 145 0024 0021t 0049
146 a02s 0023 0052
Mean Q024 0020 0047
Range 0022 0025 0017 0023 0042 - p0S2
Standard Dewaton 0002 0003 0005
CV (%) 6454 15025 10147
Cucumbers U S study 282-95 39 0043 <0 01 0043
158383 (pre-tohar spray 40 0051 <0 01 0051
41 0044 <001 0044
Mean 0048 not apphcable 0046
Range 0 043- 0051 -t 0043 0051
Stareard Dewiaton 0004 - 0004
CV (%} 943 - 948
Cucumbers U S study 282-95 42 go22 0018 0043
159394 (post-folar spra’ 43 0036 0015 0054
a4 0038 <00 0050
Mean 0032 0014 (i)
Range 0022-0038 <CO01-00M8 0043-0054
Standard Dewvabon oo0g 0002 0005
CV (%) .24 1480 1090
“value taken as 0 01 ppm for calculatons
Goat Meat Basle Study 97 077 0057 0841
027AMQ3 98 056 0044 08612
99 0ove 0054 G849
Megn 077 0052 Qv
Range 056 079 0044 - 0057
Standard Dewabon 0126 0007 0134
CV (%) 17 87 317 17 46
Goat Milk Baste Stady 104 09087 017 Q282
027AMO3 105 C 064 Q12 0206
106 0085 016 0270
Mean Q079 0149 025
Range 0064 - 0087 012.017
Standard Dewviabon poi3 0024 0040
CV (%) 16.20 1598 16Q3

PAGE 58 OF 235



NOVARTIS CROP PROTECTION

HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 56 OF 98

{

1)
¢

,,ﬁ.o« .

: F/ N\ \ m / ‘
0Bs abeioay LoV
BT P800 (wdd pp 0 = HHL) - s e ! (wdd 2 1 = wuy)| (poay) wdd ooy
b ib 20 ‘800 591012 - f 2 1hVSds6 J0 $9SOP b
L9 Y 2600 ¥ 98 # aidweg 69 b 0 80 Zi6 Apnys 8yseq HilW 180D
4 bsh 70 10 8 | cr
05 abeiany -
g6v AS00 6L0 (wdd /£ | = gH1) b 3k (wdd 1 2 =yy1}| (paaj)wdd ool
6SC A¥00 950 991012 LA 3 ¢ 1bYSdse Jo 5350p ¢
£ 6F =500 Lo 648 # ejdweg b b5 210 0l LbB fpnis sjseq jea 1209
/\w I oo Ae1ds seip}
26t obeiany I v/ - . eHneb 005 +
Lst [0 17A00 A L -y eH/eb 0051 &
994 51200 o 859502 pecesiy | pokesds os-
£ el L/200 =200 8y €L # edweg 6l £000 200 698 56-g8z Apnig |  §Tequinan)
ol abereay N 0 : 7
pel 100> oo , L 20z | enmeboosie
561 100> 1500 159502 £606514 pakeds jios -
1El 100> $P00 204§ # sdwes 85 v S 66 G6-¢82 Apnig |  Siaquinand
oy aberany 2w - o) - 0
65 " -F200 % , \s,a S ot 2 1bvSdse | eHned 005e
§¢ 1200 4200 ££260C ~\ b uawieall | paleas) pags-
Ly A/ D0 x200 890 0% # odweg 28 845 pasgejsey | 19ppo4 o)
B 100> 100> /- 940 O zwvsdss | Eebse
BU 100> 100> ¥E2602 juowleal] | pajean pass-
BU 100> 100> 666 # odwes 91! G 8E peag sjseg | UEIDUIO]
z26¢c abesony P [ o 2, | (1o eqneb oog)
68¢ 73400 ¢ 4o ‘ R oy p / Lo epeb 061 ®
oLy 600 gL0 659502 - R I 21p891H sheids w10} g -
g vE 1800 51O 28 4 ejdweg Z8r pLO 020 Z68 96-861 Apms | (im5)siead
HYL Jo % {wdd) {wdd) papenx3e, osusRey | Huljo %  (wdd) {wdd) paoenx3 %,  9IuUAIY ajeNsqng
$0£226-VDD EPEE6Z-VOD $0L22E-V¥HI EPEEGE-VYOD
{sisAjeue ajeondin) 529-oYy Aq sishjeuy woij s)nsay salpn|g Ws|joge|aly woup synsay euiw)jaid
SAIANLS INSITO9V.LAW FHL WO QANIVLAO SLINSHYA OL NOSIIVANOD ANV
$L9-OV QOHILAW A9 ST TJINVS AALVHIL €PEC6T-VOI-D,, 2O SISATYNV HH.L WOYA SLTNSHA 1A 3719V.L

PAGE 59 OF 235



NOVARTIS CROP PROTECTION
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675
PAGE 57 OF 98

TABLE VII RESULTS FROM THE CONFIRMATORY L.C/MS ANALYSIS OF
REPRESENTATIVE SUBSTRATES AND COMPARISON TO THE
RESULTS FROM THE PRIMARY ANALYSIS

Protocol

Substrate” Sample #
Cucumbers 35

36

37

38

39

40

41

42

43

44

Goat Milk 100
o
02
103
104
105
106

Com Fodder 140
141
142
143
144
145
146

Sorghum forage 154
155
156
157
158
158
160

Tobacco 161
{Green Leaves) 162
163

164

165

166

Recovery
Level
Control
001
0ot
0s

"€ metabohsm sample
“C metabolism sample
"¢ metabalism sample
"¢ metabohsm sample
€ metaboksm sample
'“C metabolism sample

Control
0005
C 005
050

"¢ metabolism sampie
“C metabohsm sampie
" metabolism sample

Cantrol
oo
oo

10

“C metabolism sample
'*C metabolism sample
€ metabolism sample

Reagent Blank
Control
Qo1
om

10

Its COA-3P2T04 Resyits
Bomary Anglvsis  Confwmatory Analveis  Primary Apatveis  Confymatory Anaivsis
ppm  orecovery ppm  precovery ppm  %recovery ppm % recovery
<00 <001 <00t Yy
0009 87 oo 118 0009 92 Q009 o4
0009 91 oo 104 - - 0000 90
042 a3 042 84 0449 %0 044 87
0043 0044 6T " 001
0 051 0047 <00 <0 01
0044 0044 <001 <001
o022 0025 0018 Q01
0036 0037 ‘o015 <01
0038 0033 <G 0 _ <001
<00 <001 <001 <Q 01
0006 13 0006 122 0005 % ¢ 006 120
0005 104 0005 102 0005 96 0006 106
044 88 045 a2 045 %0 043 89
Q087 0098 017 018
0 064 Qo077 012 013
0085 0095 016 015
<01 <0 <001 <0 01
0007 72 0008 78 0 009 64, 0 006 56
0007 75 0008 83 om 74 0 006 64
085 a5 076 75 08t 81 080 80
0022 0022 G017 Q012
0024 0024 0021 0014
0025 0025 0023 0014
<001 <0 01 <001 <0 01
<001 <0 01 <0 01 <0 01
0007 68 oot 96 0012 78 0009 93
0008 e~ 0009 85 0014 96 0009 89
0084 84 o092 92 009 B85 0081 B1
086 86 086 -] oer 86 088 a8
084 84 09 90 084 84 086 86
<001 <001 <001 <G 01
oo 96 0008 73 ¢ 009 a1 o007 75
0009 94 0009 76 0009 82 0008 78
0082 92 o081 80 oars 77 oo79 79
082 92 085 85 08s 85 087 87
095 95 o08a 88 085 85 090 20

*  Cucumbers and goat mulk were analyzed by HPLC/UV and confirmed by HPLC/MS  The rest of the
substrates listed were analyzed by HPLC/MS and confirmed by HPLC/MS/MS

** Recovery of 173% occurred for CGA-322704 analysis of this sampie by HPLC/UV  Reason for large peak
for this analyte on this chromatogram 1s unknown (see this chromatogram in Figure ### of Appendix I)

Confirmation by HPLC/MS gave result of 90%
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TABLE VIIT REPRESENTATIVE STANDARD CALIBRATION CURVES

ANALYSIS BY HPLC/UV (see Figure 5 for chromatograms of these standards)

Novarps CP Muttichrom 2 0 {Q)

Calibration Name  [206-97] 26 BAVO317
CGA-29334VCGA-322704

Peak CGA-322704 Catibration level plot

500
&£
400 | =
20+ g
)
20 F
[5 -
= [~
Hoo F " 2
0 H b 1 L.
[+) 10 20 30 40 50
Amount(ng)
Constant 2 133208E+1 Curve i Linear
15t gegree  § 72604E+1 Correlabon coethcient 0 93997
Standard efor 1 GO354E+1

Reporied on 1B MAY (998 at 08 29

1 CGA-322704

Novarus CP Muluchrom 2 0 {Q)

Calibration Name [206-97] 26 BAV0317
CGA-293343CEA-322704

Peak CGA-293343 Cahbranon level piot

2800 r
2400
L 8
2000
1600 b
[3
Hao0
800 | S
g
L o
400 ' 59
Gf ! i !
Q 10 20 30 40 50
Amount{ng)
Constant 3 29495 Curve it Linear
1st degree 5 27265E+1 Correlation coefficent ¢ $9993
Standard errer 56200

Reported on 18 MAY-1998 at 08 30

2 CGA-293343
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TABLE VIII REPRESENTATIVE STANDARD CALIBRATION CURVES (Continued)

ANALYSIS BY HPLC/MS (see Figure 6 for chromatograms of these standards)

| CGA-322704

Slope =
184871 9

Y-intercept =
3139

Correlation
Coefficient =
(0 999997

Curve Fit =
Linear

1 85084

Resporme—

-

3
10

[ CGA-293343

Slope =
129042 9

Y-intercept =
72035

Correlation
Coefficient =
{ 999718

Curve Fit =
Linear

1 306~

oo

7o 80 90

10
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TABLE VII. REPRESENTATIVE STANDARD CALIBRATION CURVES
(Continued)
ANALYSIS BY HPLC/MS/MS (see Figure 7 for chromatograms of these standards)
60000
[ cGA-322704 |
Slope = 500007
2308385 4
Y-intercept = 40000
2066 8 .
Carrelation 300091
Coefficient = b
0 99885 20000
Curve Fit = |
Linear 100007
O Q%G 0.20 0.40 0.60 0.B0 1 00 1 20 1.40 1 60 1 80 2 00 2.20 2 40 2 60
Conc.
NG
[ ceazgaaas || °°°°°
Slope = S00007
23024 6 i
Y-intercept = 400001
23820 E
|}
Correlation s000m
Coefficient = "
099869 20000
Curve Fit = 1
Linear 10000
080 0.20 0 40 0 60 0.80 1 00 1 20 1 40 1 60 1 80 2 0O Z 20 2 40 2 60
Conc
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FIGURE 1 STRUCTURES AND CHEMICALS NAMES

0
I,

N _-
~TNg

LI
—~T 7

CGA-2933434

CAS Name  4H-1,3,5-Oxadiazin-4-imine, 3-[(2-chloro-5-
thiazolyl)methyl] tetrahydro-5-methyl-N-nitro-

CAS Number. 153719-23-4

Molecular Weight = 291.02

T
S N ,N: -
a—4 ]/\EI N©
N
CGA-322704

CAS Name  Guanidine, N-[(2-chloro-5-thiazolyl} methyl]-N’-methyl-N""-nitro-
CAS Number 131748-59-9

Molecular Weight = 249 8
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FIGURE 2 ANALYTICAL PROCEDURE FLOW CHART FOR THE ANALYSIS OF
CROP SAMPLES BY HPLC/UV

EXTRACTION -

Add 150-mL ACN Hz0 (80 20} to 10 gram samiple - Polytron 1 minute

Allow soiid matenal to settle  Decant and Filter solvent through Whatman 5 filter with Celite (1-2 ¢m thickness)
Add 50-mL ACN H:Q (80 20) to remaining solid matenai - Polytron 1 minute and filter Combne the two extracts
If necessary, nnse the extraction bottle and filter cake with 10-mL ACN HO (80 20}

Pour combined extract into 250-mi graduated Cylinder; bnng to 200-mL with ACN HzQ (80 20)

Transfer 100-mL alquot into a 500-mL round bottom boiling flask (RB}, and evaporate sample to aqueous (less than or equal
to 20-mL.)

PHENYL SOLID-PHASE EXTRACTION (under vacuum with reservoir and stopeock)

CONDITION COLUMN (BondEiut 1g/6cc, Vanan Part#1225-6004) 5-mL Methanol — S-mi H.0
LOAD SAMPLE Discard eluate

WASH Add 3-mL H:0 to RB, swiri and SONICATE WELL Apply to column, and discard eluate

ELUTE SAMPLE Rinse RB with 10-mL of methanol H2O (1 1), and add to column  Callect eluate in 50-mL concentration
tube

»  Evaporate sample to aqueous (less than or equal to S mL)

PARTITICN -

s Add 1-mL H:0 saturated with sodium chionde and 20-m ethyl acetate (EicAc) to the concentration tube
Partrion for 1 minute (shake or vortex} Allow 2 layers to form

Remove top layer with a pipet, and transter to a 125-mL RB

Repeat for second 20-mL EtoAc partition (combine with first EtoAc layer)

Evaporate sample to dry and reconstitute in S-mL EtoAc Hexane(20 80) SONICATE WELL

* & & =

NORMAL PHASE SOLID-PHASE EXTRACTION (Gravity only, with reservotr and stopcock)
e  CONDITION COLUMNS
AMINO COLUMN  Vanan Bondelut 100mg/1¢ce{Vanan Part#1210-2014) with reservorr and stopcock 1) 1-mL 3 97
MeOH EtoAc — 2) 1-mL 20 80 EtoAc Hexane
ALUMINA COLUMN Waters 1g/6 cc (Waters Part §WAT054620) 1) 5-mL 10 90 MeOH EtoAc — 2} 5-mL 397
MeOH EtoAc If stacking columns, leave -~ 2cm of solution on top of packing
e LOAD SAMPLE ON AMINO COLUMN
Load the sample (in ElcAc Hexane(20 80) and discard eluate
e WASHCOLUMN Wash RB (SONICATE WELL) and column with 1-mL EtoAc Hexane(S0 50) Discard eluate
e STACK COLUMNS Attach the AMINO cartndge to the ALUMINA cartndge (with adapter)
e  ELUTE FROM AMINO INTO ALUMINA (COLLECT ALUMINA ELUATE)
Add 10-mL 3 97 MeOH EtoAc to RB, SONICATE WELL, and add to column  Allow to dnp through both the amino and the
alurnina columns, and collect in a 50-mL concentration tube {Option - collect alumina eluate separately without stacking
columns, and load 1t onto the alumina  Collect alumina eluate)
e ELUTE REMAINING SAMPLE FROM ALUMINA
Disconnect the two columns, and discard the amino column  Add 10-mL 10 90 MeOH EloAc to the RB as a nnse(SONICATE
WELL), add to alumina column to elute remainder compounds  Colfect in same 50-mL conc tube

FINAL SAMPLE
Evaporate sample to dry and reconstitute 1n Hexane EtoAc 1sopropyl aicohol methanol (11311}
Analyze by HPLCAUV

PAGE 65 OF 235



NOVARTIS CROP PROTECTION

HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675

PAGE 63 OF 98

FIGURE 3 ANALYTICAL PROCEDURE FLOW CHART FOR THE ANALYSIS OF
ANIMAL SAMPLES BY HPLC/UV

EXTRACTION -

»  Add 150-mL ACN H:O (80 20) to 10 gram sample - Polytron 1 minute

Allow solid matenal to seftle Decant and Filter soivent through Whatman 5 filter with Celrte (1-2 cm thickness)
Add 50-mL ACN H20 (80 20) to remasning sofid matenal - Polytron 1 minute and filter  Combine the two extracts
Pour combined extract into 250-ml graduated Cylinder; bnng to 200-mL with ACN Hz0 (80 20)

Transfer 100-mL aliquot into a 250-mL separatory funnel {SF) (note - for od samples, weigh 5 gram sample directly into this
funnel, and add 100-mL of ACN HzO {80 20)

PARTITION OF EXTRACT
+  Addfollowing to sample 25-mL hexane, 5-mi H20 saturated with sodium chlonde, 2-ml tolueng

«  Shake 1 minute Allow 3 layers to separate Drain and save bottom aqueous layer Save middle ACN/Toluene layerin a
500-mL round bottom boiling flask {(RB) Diwscard top hexane layer Retum the bottom aqueous layer to the SF

¢  Add 40-mL Toluene ACN (2 98), shake 1 minute Dramn and discard bottom agueous layer Combine the ACN/Toluene
layers in the 500-mL RB, and evaporate Sample to aqueous

PHENYL SOLID-PHASE EXTRACTION (under vacuum with reservoir and stopcock)

o« CONDITION CCLUMN (BondElut 1g/6cc, Vanan Part#1225-6004) 5-mL Methanol — 5-mL H:G

LOAD SAMPLE Discard eluate

WASH Add 3-mL H:C to RB, swirl and SONICATE WELL Apply to column, and discard eluate

ELUTE SAMPLE Rinse RB with 10-mL of methanol H:0 {1 1), and add to column  Collect eluate in 50-mL concentration tube
Evaporate sample to aqueous (less than or equal to 5 mL)

¢ & b

PARTITION -

Add 1-mL Hz0 saturated with sedium chionde and 20-ml ethyl acetate (EtoAc) to the concentration tube
Parttion for 1 minute {shake or vortex) Allow 2 layers to form

Remcve top layer with a pipet, and transfer to a 125-mL RB

Repeat for second 20-mL EloAc partition {combine with first EtoAc layer)

Evaporate sampie to dry and reconstitute in 5-mb EtoAc Hexane(20 80) SONICATE WELL

NORMAL PHASE SOLID-PHASE EXTRACTION {Gravrty only, with reservoir and stopcock)
« CONDITION COLUMNS
AMIND COLUMN Vanan Bondelut 100mg/1cc{Vanan Part#1210-2014} with reservorr and stopcock
1) 1-mL 3 97 MeOH EtoAc — 2) 1-mL 20 80 EtoAc Hexane
ALUMINA COLUMN  Waters 1¢/6 cc (Waters Part #WAT054620) 1) 5-mL 10 90 MeOH EloAc — 2) 5-mL 3 97
MeOH EtoAc If stacking columns, leave ~ 2¢m of solution on top of packing
+ LOAD SAMPLE ON AMINO COLUMN
Load the sample {in EtoAc Hexane({20 80) and discard eluate
e WASHCOLUMN Wash RB (SONICATE WELL) and column with 1-mL EtoAc Hexane(50 50) Discard eluate
s STACK COLUMNS Attach the AMINO cartndge to the ALUMINA cartndge (with adapter)
+  ELUTE FRCM AMING INTO ALUMINA (COLLECT ALUMINA ELUATE)
Add 10-mL 3 97 MeOH EtoAc to RB, SONICATE WELL, and add to column  Allow to dnp through both the amino and the
alumina columns, and collect In a 50-mL concentration tube (Option - collect alumina eluate separately without stacking
columns, and load it onto the alumina  Collect alumina eluate)
» ELUTE REMAINING SAMPLE FROM ALUMINA
Disconnect the two columns, and discard the amino column  Add 10-mk 10 90 MeOH EtoAc to the RB as a nnse(SONICATE
WELL), add to aiurmna column to elute remainder compounds  Collect in same 50-mL conc tube

FINAL SAMPLE, Evaporate sample to dry and reconstitute in Hexane EtoAc 1sopropyl atcohol methanol (11 3 11} Analyze by
HPLC/UV
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FIGURE4 ANALYTICAL PROCEDURE FLOW CHART FOR THE ANALYSIS OF
SAMPLES BY HPLC/MS

EXTRACTION -

Add 150-mL ACN H20 (80 20} to 10 gram sample - Palytron 1 minute

Aliow solid matenal to settle  Decant and Filter solvent through Whatman 5 filter with Celite (1-2 cm thickness)
Add 50-mL ACN HzO (80 20) to remaining solid matenal - Polytron 1 minute and filter Combine the two extracts
If necessary, nnse the extraction bottle and fiter cake with 10-mL ACN H:O (80 20)

Pour combined extract mto 250-ml graduated Cylinder; bnng to 200-mL with ACN H:0 (80 20)

Transfer 50-mL aliquot into a 250-mL round bottomn boiling flask (RB), and evaporate sample 1o aqueous {less than or equal
to 20-mL}

SAY / PHENYL SOLID-PHASE EXTRACTION {under vacuum with reservoir and stopcock)

e  CONDITION COLUMNS
SAX COLUMN 6 cc/ 1 gram (Vanan part #1225-6013} 10-mL of 10mM potassium phosphate buffer
PHENYL COLUMN 6 c¢/ 1 gram (Vanan part#1225-6004) 5-mL methanol — 10-mi 10mM budfer If stacking columns, leave
~ 5-mL of buffer above phenyl paciang

»  Stack SAX on top of phenyt with adapter

e LOAD SAMPLE Add 3-mL 50mM Buffer to sample, mix well and apply to column  Affow to dnp through both the SAX and
the phenyi Discard eluate

»  \Wash 250-mL AB flask with 5-mL 10mM buffer and apply to column  Allow to dnp through both the SAX and the pheny!
Discard eluate Discard SAX column

+ ELUTE SAMPLE FROM PHENYL Runse RB with 10-mL of methanol HzO (1 1}, and add to column Collect eluate n 50-mL
concentration tube

«  Evaporate sample to aqueous {less than or equal to 5 mL)

PARTITION -

»  Add 1-mL H20 saturated with sodium chlonde and 20-mL ethyl acetate (EtoAc) to the concentration tube
Partiion for 1 minute (shake or vortex) Allow 2 layers to form

Remove top layer with a pipet, and transfer to a 125-ml. RB

Repeat for second 20-mL EtoAc partition (combine with first EtoAc layer)

Evaporate sample to dry and reconstitute in 5-mL EtoAc Hexane(20 80) SONICATE WELL

ALUMINA NORMAL PHASE SOLID-PHASE EXTRACTION

o CONDITION COLUMN (Waters Part #WAT054620) 1) 5-mL 10 90 MeOH EtoAc — 2) 5-mL EtoAc Hexane(20 80)
¢ LOAD SAMPLE Discard load eluate

e WASH Add RB 5-mL EtoAc Hexane(20 B0) to RB (SONICATE WELL) and apply to column  Ohscard wash eluate

ELUTE SAMPLE Add 10-mL mL MeOHM EtoAc (10 90} to RB, SONICATE, and add to the alumina column to elute sample
Collect in 50-mL concentration tube

FINAL SAMPLE: Evaporate sample to dry and reconstitute in ACN H20 (10 80} Anatyze by HPLC/MS
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REPRESENTATIVE STANDARD CHROMATOGRAMS ANALYSIS

BY HPLC/UV

Standards from the analysis of wheat grain (samples 148-153)

1

2

Analyys Name (206-07] 26 BAVO317.2 1

Ho Muttchrom
1285 ng Amount ¥ 000
Bo
»o
s g 3
E o ]
— 2] =
oL o b 1
i < <
e
] 8 8
£ L
_/ Fay
0o - ‘/\f
" L] . 1 n n ! " 1 1 1 1
20 45 40 80 120 160 200 260 280
Time (mnutes}
Acguwed on 17-MAR-1998 at 1026 RAeporied on 6-MAY 1998 at 1021
0 0125 ng/pL standard, 1 25 ng 1njected
0 Analysis Name (206-87] 26 BAV0317 11 Muloentem
.  Standard 25 ng Amount 1000
r L)
a0 - g é
L o &
£ 3
g2 o
2
3o -
5
E
= R0 -
z
£
z
£
e =
L | . 1 | ! N L ]
00 4g a0 56 20 6o o T o
Tume {mnutes)
Aoguired on 17-MAR 1998 at 09 53 Reported on 6-MAY 1398 a1 1015

0025 ng/pL standard, 2 5 ng injected
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FIGURE 5 REPRESENTATIVE STANDARD CHROMATOGRAMS ANALYSIS
BY HPLC/UV (Continued)

Standards from the analysis of wheat grain (samples 148-153)

Analysis Name [206-97] 26 BAVOA1T 41

M0 Mutbcrwom
v S0 ng Amount 1 00Q
e - |
mo | l
- §
E =
b I S
5 8 3
= r = 2
10 -
z3 [ bl &
: A )
£ AN
20 t— r \\//ﬁ
260 f i ! " 1 N Lt A L I
[«34) 40 :3] 120 160 200 2490 280
Time {munutes)
Acqurred on 17-MAR-1998 at 1129 Feported on 6-MAY 1338 at 1022

3 0 05 ng/pL standard, 5 0 ng 1njected

"o Analysis Name {206-97] 26 BAVO317 7 1 Mulbehrom

| Stangard 100 ng  Amount 1000
ags -~
g

20 -~ ‘f o
= 8 2
> o
E <
> 30 /\ 8
z L
=
B L
EoL AN

i

1
B 45 e 80 120 60 %0 o 0
Time {minutes;
Acquired on 17 MAR 1998 at 1304 Raported on 6-MAY 1998 aL10 22

'\

4 0 1 ng/ud. standard 10 ag injected
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FIGURE 5 REPRESENTATIVE STANDARD CHROMATOGRAMS. ANALYSIS
BY HPLC/UV (Conunued)

Standards from the analysis of wheat grain (samples 148-153)

Analysis Nama  (206-97] 26 BAVO317 111

Muitehrom
Standarc 250 ng  Amount 1000
zo
ars
[
3690 L—
r z
! =
—~ 336§ o
g0 Z 3
= - & 2
% me - @ &
2 - <
E Ju]
t 3
ns
i 4 /\
L
a0 - rf‘ \’—\/k
I- L M R [ 1. L — |
]+] 40 80 12¢ 180 200 240 280
Time (minutas)
Acuired on 17MAR 1998 at 16 11 Reported on 6-MAY 1998 ut 10.23
5 0 25 ng/ul standard, 25 ng njected
Analysis Nama [206-971 26 BAVOS17 12 1 Multchrom
| Stancard 500 ng  Amounl 1000
asoe -
H
s - z
r 5
o
B
B0 - g
| 3
g M5 T g
E <
z 3
2 330 |
5 L
£
3ts ‘k j/\
L {t J
0 W—\f
F . I R " ! [ 1 L !
og 40 a0 120 160 200 240 289
Teme (minutas)
Acqurred on 17-MAR 1998 at {5 42 Reported on 6-MAY 1598 at 10.24

6 0 5 ng/uL standard. 50 ng injected
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FIGURE 6 REPRESENTATIVE STANDARD CHROMATOGRAMS ANALYSIS
BY HPLC/MS

Standards from the analysis of corn fodder (samples 140-146)

STDRAUDZ Sm {8G 2x1) STH of 2 Channels ES+
100 1082 202.00

7 5484
CGA-293343
peak area = 14369

&

L
‘-G
Im
©

Y Y T T T T
STDBAUOZ 5m (SG 2x1} SIR of 2 Channels ES+

123 250 00
1
00 107e5
] CGA-322704
peak area = 16441

o R .

T T T T T T T v T T T Y T T T T Time

200 400 600 800 1000 12.00 1400 1§00

1 0 0125 ng/ul standard, O 25 ng injected 0 23 ng determined for CGA-293343, 0 25 ng determuined for
CGA-322704

STDBAUDT Sm {5G 2x1} SIR of 2 Channels €5+
1004 10 96 2682.00
1 CGA-283343 120e5
4 peak area = 29653

4

1
%

]

T T T T T T
STDBALO! 8m {SG 2x1} SIR of 2 Channels ES+

1342 250 00
1097 1 68e5
CGA-322704
peak area = 33687
Y% 16 44
T T T T T Y T T T T T T T T T Time

200 400 & 00 800 1000 1200 1400 16 00

2 0 025 ng/pL standard, 0 50 ng injected 0 52 ng determuned for CGA-293343, 0 51 ng determined for
CGA-322704

PAGE 71 OF 235



NOVARTIS CROP PROTECTION
HUMAN SAFETY DEPARTMENT
ANALYTICAL METHOD AG-675
PAGE 69 OF 98

FIGURE 6 REPRESENTATIVE STANDARD CHROMATOGRAMS ANALYSIS
BY HPLC/MS (Continued)

STOBAUCS 5m (8G 2x1) SIA of 2 Channels ES+
100+ 178 292 00

CGA-293343 1868
peak area = 53561

%4

—__—-_-__’____a--"\—-—"

. T v T e Ll
STDBAUO3 Sm (8G, 2x1) SiR of 2 Channels £S5+
100+ 1329 23000

2.65e5
CGA-322704
peak area = 67092

T T T T T T T T T T Y T T T T T Time
200 400 8§00 aogo 1000 12.00 14 00 16 00

3 0 05 ng/uL standard, 1 { ng injected 1 O ng determined for CGA-293343, 1 0 ng determined for

CGA-322704
STDBAUCH Sm {(SG 2x1) SIR of 2 Channels ES+
! 1078 202.00
001 3 35e5

CGA-293343
peak area = 107779

STDBAUGS Sm (SG 2x1) $IR of 2 Channeis ES+
1328 250 00
1009
]

4 735
}
CGA-322704
% peak area = 133162
T T Y T T ¥ T T T T T T T T T T T Time
200 400 600 800 1000 12.00 1400 16 00

4 0 10 ng/uL standard, 2 O ng mjected 2 07 ng determined for CGA-293343, 1 99 ng determined for
CGA-322704
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FIGURE 6 REPRESENTATIVE STANDARD CHROMATOGRAMS ANALYSIS

BY HPLC/MS (Continued)

STDBAUOS Sm (SG 2x1)

SIR ot 2 Channels ES+
100= 1078

292.00
7 d2e5
CGA-293343
% peak area = 251140
T T T T T T L3 1 T i L) * Ll T T
STCBAUKDS Sm (SG 2x1) SIA of 2 Channets ES+
1327 280 00
1001 1 1088
CGA-322704
% peak area = 337302
~r T v T T T T T T T T y T T T v Time
200 400 600 800 1000 1200 14 00 16 00
5

(0 25 ng/uL standard. 5 0 ng njected 4 89 ng determined for CGA-293343, 4 99 ng determune d for
CGA-322704

STDBALUOS Sm {SG 2x1) SIR of 2 Channels ES+

1076 292.00
100] 1 48e6
CGA-293343
%] peak area = 515936
T T T T T T T T T
STOBALOE 5m (SG 2x1) SR of 2 Channels ES+
1327 250 00
100—]' 2.15¢6
CGA-322704
%] peak area = 681833
T T T T LI T T T T T T T T T Time
200 400 600 800 1000 12.00 14 00 16 00

6 0 50 ng/uL. standard, 10 0 ng injected

10 04 ng determined for CGA-293343, 10 01 ng determined for
CGA-322704
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FIGURE 7 REPRESENTATIVE STANDARD CHROMATOGRAMS ANALYSIS
BY HPLC/MS/MS

Standards from the analysis of Georgia grass (samples 167 - 172).

SampleGCOtl - A/1S/068 - 2 43 PM
std OV25 ng/ub. 25 ul

22 2/210 8 1524

1007 6 as
75
§ CGA-293343
S04
=
-]
254
240 8/188 8 1524
o8- 10 68
731
= CGA-322704
= EE-F
=
-3
=244
o /
ra-) 100 12.5 150
219 sS89 718 868

Time (minyScan

1 0 0125 ng/uL standard, 0 3125 ng injected 0 274 ng determined for CGA-293343 (top chromatogram,
peak area = 8694), 0 268 ng determined for CGA-322704 (bottom chromatogram, peak area = 8253)

SamplasOo2 « 31598 - 3 06 PM
std Q25 ng/ul 25 ul.

202 2/210 8 Z2B847
100-] ® Sz
75
= CGA-293343
= 50
=
251
246 /188 8 2847
pay 10 &4
x CGA-322704
= a7
=
231

© 75 100 12
420 570 1
Time (Mmin)y/Scan

5
-] 889

2 0 025 ng/uL standard, 0 625 ng mjected 0 623 ng determined for CGA-293343 (top chromatogram.
peak area = 16719), 0 640 ng determined for CGA-322704 (bottom chromatogram, peak area = 16854)
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FIGURE 7 REPRESENTATIVE STANDARD CHROMATOGRAMS ANALYSIS
BY HPLC/MS/MS (Continued)

SamplaSOOd ~ I1e8/08 - 15 30
=2td O5 Ng/ul 2S5 vl

zoz 2210 8 4922
100} © 52
75
so
25 \‘
o
240 B/168 8 422
1
o2 o ee

Rel Tt %)

CGA-293343

CGA-322704

Rel 1. (¥
]

=3
. |
75 100 12 S 150

a1 568 78 865
Time (MminyYScan

3 0 05 ng/pL standard, O 125 ng injected 1 321 ng determined for CGA-293343 (top chromatogram, peak
area = 32788), 1 305 ng determined for CGA-322704 (bottom chromatogram, peak area = 32196)

Sample6C10 - 3/19/98 - 7 34 PM
std 0.1 ng/ul 25 ul.

292 2/2108 12 318
4
1004 s8

754

CGA-293343

fel Int. (%)

251

° .

249 8/168 8 12 316
10 81

23

[=3-F

CGA-322704

451

Rel Int (%)

234

75 10 C 125 150
419 569 672 672
Time (mMminy/Scan

4 0 25 ng/uL standard. 2 5 ng injected 2 470 ng determined for CGA-293343 (top chromatogram, peak
area = 59255), 2 474 ng determined for CGA-322704 (bottom chromatogram, peak area = 59197)
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FIGURE 8 CHROMATOGRAMS FROM THE ANALYSIS OF REAGENT BLANKS

Analysis Nama  (208-D7] 36 20607BAK.3 1
2s . Multchrom

[ REAGENT Bk Amount 3000
ars f
310

305

Inlensity {m¥)

235 ~

L i " ) L, | . i I ! ! 4
Be 5 X c 50 0 06 o 0
Tune (moutes)
Acquated on 28~JUL 1937 at 1727 FAeporied on 8-MAY 1538 a1 15 15

1 Reagent Blank Sample # 7- Analyzed with apple juice analytical set (shaker extraction,

LOQ = 0005 ppm, HPLC/UV analysis) Equivalent of 500 mg injected <0 005 ppm CGA-293343
and <0 005 ppm CGA-322704 detected

Analysis Name [206-37) 36 20697BG.3 1 Multchrom
»s
E HEAGENT ET‘-.H Blank  Amount 1000

20 ~
3

u
o
Ty T

Inanslity {(mV)

e
]
tn

QT TTTrTrT

L H | " 1
20 40 80 ad 0o 120 149

a
Tima (mmutes)
Accuwed on 13-JUN 1997 a1 1619 Reported on 8 MAY 1998 a1 1517
2 Reagent Blank Sample # 22 - Analyzed with potato tuber anaiytcal set (polytron extracuon.

LOQ = 0 01 ppm, HPLC/UV analysis) Equivaient of 250 mg injected <0 01 ppm CGA-293343 and
<0 01 ppm CGA-322704 detected
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FIGURE 8 CHROMATOGRAMS FROM THE ANALYSIS OF REAGENT BLANKS
(Conunued)
119 SIR of 2 Channeis ES+
1001 14 83 :952422
] CGA-293343 = 10 8 minutes
|
|
!
119 " SIR of 2 Channels ES+
100 1463 250 00
CGA-322704 = 13 3 minutes 1 50e$
Yol 595}42 79§a‘47 044 :Auq,za‘
T T T T T T T T T T T T T T ” Time:
200 400 §00 800 10 00 1200 1400 16 00
3 Reagent Blank Sampie # 119 - Analyzed with undelinted cotton seed analytical set (polytron extraction,

LOQ =001 ppm, HPLC/MS procedures) Equivalent of 50 mg :njected <0 01 ppm CGA-293343 and
<0 01 ppm CGA-322704 detected

Analyzis Name  [206-97] 26 BASQ326.3 1

Mutachrom
MO
[ Rea BLANK Blank  Amount 1000
i
I: ‘
wa | |
L |
L [
»o - |
" L
3 L
z N0 ‘
E -
E ] |
—
00 ~ |
|
] ] " " 1 I}
#8049 30 ] 36 0 o %0 g} 740
Tima (mnues)
Acqured on 26-MAR 1998 at 18 £7 Reported on  8-MAY 1998 w1 §5 19
4 Reagent Blank Sample # 126 - Analyzed with cotton seed o1l analytical set (partition extraction,

LOQ = 001 ppm, HPLC/UV analysis) Equivalent of 250 mg injected <001 ppm CGA-293343 and
<( 01 ppm CGA-322704 detected
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FIGURE 8 CHROMATOGRAMS FROM THE ANALYSIS OF REAGENT BLANKS
{Continued)
154 SIR of 2 Channels ES+
100+ 14 83 292 00
110e6
. CGA-293343 = 108m||nmes
|
154 ' S|Fl'of 2 C!"sannels ES+
100+ t4 88 250 00
181eS
CRA-322704 =133 mlnut\es
" £06 711 995 117912‘3‘33:1“3 ALIINA
———— T T T T T T T T T T T T " T Time
200 400 6§00 800 1000 1200 14 Q0 16 00
5 Reagent Blank Sample # 119 - Analyzed with sorghum forage analytical set (polytron extraction,

LOQ =001 ppm, HPLC/MS procedures) Equivalent of 50 mg injected <001 ppm CGA-293343 and
<0 01 ppm CGA-322704 detected
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FIGURE 9 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
VEGETABLES
POTATOES

o Analysis Name [206-97] 76 20697BG 4 1 Mhientom

E RIMVCOT797 1 Conrol  Amount 1000
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I
Mo
330
;320
E
*E:no
g
£
09 F
r
20 -—
T
o0 20 40 80 80 o 120 140
Time (minuies)
Asquired on 13-JUN-1997 at 16 36 Reported on 20-FEB-1998 at 1400

1 Potato Tubers - Sample #23, Control 250 mg myjected <1 25 ng CGA-293343 determuned (<0 01 ppm)
<1 25 ng CGA-322704 determined (<0 01 ppm)

60 Analysls Name [206-97) 36 206978G 51 Mltehrom

b RmMvooreT FOC % Recovery  Amaunt 1 000
.
s0 -
Mo
330
g 3
< 20 & g 8
£ ~N
£ - 5 <
%' Mo - 3 3
% “.. e V\V—‘ 1
300 i
w0 [ |
2z0 L — l o L L - 1 L PR J
00 20 40 €0 a4 100 120 140
Time (minutes)
Acquired on 13-JUN 1937 at 16 54 Reparted on 20-FEB 16858 at 14-00

2 Potato Tubers - Sample #24, Control + 0 01 ppm CGA-293343 and 0 01 ppm CGA-322704 250 mg
mjected 2 4 ng CGA-293343 determined, 0 01 ppm, 96 % recovery 25 ng CGA-322704 determined,
001 ppm, 99% recovery
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FIGURE 9 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
VEGETABLES (Continued)
SPINACH.

Analysts Name  [206-97] 36 20697802 3 1

310 Multichrom

L RIMvao797 hoot1ed ;oIol Amount 1 000
wo [ J
aso |
o
5
Eao [
=
2
5 -
- (=4
= a0 Y
o
L]
-
3
e \-\’\/\A‘uK/\‘\_,«_’N_,—’\__—./—/L~
L ! L L 1 " 1 " " n . : n 1
00 45 70 10 50 56 00 Z0 120
Time (munutes)
Acquired 6n 2 JUL 1937 at 14 31 Reported on 23-FEB-1958 at 14 00

3 Spinach Leaves - Sample #63, Control 250 mg injected <1 25 ng CGA-293343 determined
(<001 ppm) 17ng CGA-322704 determined, O 007 ppm

Analysis Name  [206 97] 36 20697802 4 1

370 Muttichrom
F o AIMVRO797 IOO(}!&EOI very  Amount 1000
360 r \ \
LY I
M40 -
=
Emo -
= -
2 =]
& = -
= o 2
= 30 : a
] 14
A 3
e - J i ] J
R 1
0 L L. —— L. | . | A L
oo 20 40 50 80 100 120 140
Time (minutes)
Acquired on 2 JUL 1997 at 14 4% Reported on 23 FEB 1938 at 14 08

4 Spinach Leaves - Sample #64, Control + 0 01 ppm CGA-293343 and 0 01 ppm CGA-322704 250 mg
mjected 2 9 ng CGA-293343 determined. 0 01 ppm, 117% recovery 3 6 ng CGA-322704 determuned,
0 015 ppm, 0 008 ppm after subtraction of control peak observed 1n Figure 9, chromatogram 3 above,
77% recovery
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FIGURE 9 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
VEGETABLES (Continued)

BROCCOLI

Analysis Name [206-97] 26 20697BAG 3 1
150 ¢ i Multichrom

i Rummn?nT& § | Control  Amount 1000
[
340 -
1o -
s I
£ {
z 20 -
e -
g L Af
E ; \
b 4

T \ \/«f EV\/MK______,_,,—’——-——"
3{] 0 i 1 ! L A . ! " ] L i . ! I L
o3+] 20 40 80 a0 100 120 140
Time {mifutes)
Acquired on 5-JUN-1997 at 1521 RAeported on 23 FEB-1938 at 15 53

5 Broccoli - Sampie #69, Control 250 mg injected <1 25 ng CGA-293343 determined (<0 0! ppm)
<1 25 ng CGA-322704 determined, (<0 01 ppm)

=0 Anatysis Name {206-97] 36 20697BAG 181 Muichrom

_ FIMVOOTS? DOOTS6 | Recovery  Amount 1000
3
340 = o
B
<
o
i L)
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‘ 3
2
.| 3
z ]
> 320 | il
i I I
g
2 - ’ \
Mo - I
- z \
A, o N
s L | N . . =
20 20 a0 50 80 00 120 40
Time (mnutes)
Acquired on 5-JUN 1997 at 17.53 Reporea on 23 FEB 19398 at 1553

6 Broccoli - Sample #74, Control + 0 20 ppm CGA-293343 and 0 20 ppm CGA-322704 125 mg injected
21 ng CGA-293343 determuned, O 17 ppm, 84% recovery 23 ng CGA-322704 determuned, 0 18ppm. 90%

recovery
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FIGURE 9 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
VEGETABLES (Continued)

TOMATO PASTE.

Analysis Name (206-57) 36 2069788 3 1
350 Mudtichrom
I RIMVDO797 000159 ol Ampunt 1 000

Intensity (mv)

e L__J A

o -

P P — —_— — Lo 1
=0 ac 20 40 [1:] a0 1040 120 140

Time (minutes)
Acquired on 5-JUN 1997 a1 19.21 Reported on 20-FEB 1998 211524

7 Tomato Paste - Sample #51, Control 250 mg injected <1 25 ng CGA-293343 determined (<0 01 ppm)

Analysis Name [206-97] 36 2069788 4 1

50 Muftichrom
- RIMVODTS7 090159 h punt 1 000
Mo V\I
330
20
s
£ F 3 -
- F o -
z 3 2
2 L
§ e -~ 3 §
= L 3 =
L (5]
00~
L . —— L Lo Lo : N !
299 45 20 49 60 ao 0e 129 140
Time (minutes)
Acquired on 5-JUN 1997 at 19 38 Aeporned on 20 FEB 1998 at 15 34

3 Tomato Paste - Sampte #52, Control + 0 01 ppm CGA-293343 and 0 01 ppm CGA-322704 250 mg
injected | 9 ng CGA-293343 deterrmined, 0 008ppm, 77% recovery 19 ng CGA-322704 determined,
0 008ppm. 77% recovery
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FIGURE 10 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
FRUIT SAMPLES

Anstyzis Name (206-97] 26 206578AN 3 1

340 - Muitchrom
[ rnvedfsd obo196  Convet  Amount 1000
33y -
20
T
2n0
]
2 L
£ L
00
[ ' " ! . 1 N . I ! ! .
we a0 ET) 60 90 120 150 180 210 240
Time {mnutas)
Acured on 1B-MAR 1998 a1 1556 RAaporied on 6-MAY-1998 at 14-03

1 Pear Fruit - Sample #14, Control 250 mg injected <1 25 ng CGA-293343 determined (<0 01 ppm)
<1 25 ng CGA-322704 determined (<0 01 ppm)

Analysis Narme  [206-97] 26 20687BAN 4 1

30 Multichrom
rr
[ mimvoli7e? 000196 Recovery Amoumt 1000
o,
B\ S
3 g
5 o«
§ o
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20 8§;
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g Y
E, F
310
£ 0 v
2
£ '/_J
W00 -
! 1 N { ' \ 1 '
%0 4% 3¢ 50 90 120 150 BC 310 240
Tire {Mnutes)
Acquwed on 18-MAR 1998 at 16.22 Raported on 6-MAY 1998 ut 14 04

2 Pear Fruit - sample #15, Conwrol + 0 01 ppm CGA-293343 and 0 01 ppm CGA-322704 250 mg

ijected 2 59 ng CGA-293343 deterrnined 0 01 ppm, 104 % recovery 271 ng CGA-322704
determined 0 01 ppm, 108% recovery
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FIGURE 10 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

3

FRUIT SAMPLES (Continued)

Analysis Name  [206-97) 26 20637BAN 10 1

r Rl OFST 00026t Sampls  Amount 1 000
30
590
M0 2 3
5
8 g
330 < <
9
z g 8
‘; we \
s 3
P I A
L 2
o r L 2
ne -
L : : : 1 : ! Il !
=0 [17] ag -3+ 90 120 150 8o 210 240
Tirne (munutes)
Aconared on 1B-MAR 1998 4119 11 Reported on  6-MAY 1998 &1 1405

Pear Frurt -Sample #19, “C-CGA-293343 reated sample 250 mg injected 35 5§ ng CGA-293343

determuned 0 14 ppm. 0 15 ppm cormrected for set recovery 19 7 ng CGA-322704 determined 0 079 ppm
0 081 ppm corrected for set recovery

0 Analysis Name (206 97136 206378E 31 M rom

[ RIMVOO757 oocTo( Control  Amount 1000

B0

My o~

w

©w

o
1

Ialensity {mv)
8
o
T

n H b " ! !
ao 20 49 0 80 100 120 49

Tirne {munules)
Acquiced on 9-JUN 1997 at 14 49 Reported on 20-FEB 1598 at 1295

Apple Wet Pomace - Sample #1, Control 250 mg injected <1 25 ng CGA-293343 determined
(<001 ppm) <1 25 ng CGA-322704 determined (<0 01 ppm)
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FIGURE 10 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

[

FRUIT SAMPLES (Conunued)

50 Analys:s Name [206-97] 36 20697BE 4 1 m
RIMVODTS7 Poo Recovety  Amount 1000
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0 ag e 120 140
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Azquued on 9-JUN 1997 a1 1507 Reported ar: 20-FEB 1998 211305

00 20

-
(-]
-3
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Apple Wet Pomace - Sampie # 2, Control + 0 01 ppm CGA-293343 and 0 01 ppm CGA-322704
250 mg injected 17 ng CGA-293343 determined, 0 007 ppm, 69% recovery 2 0 ng CGA-322704
determined, 0 008 ppm, 81% recovery

s0 Analysis Name [206-97] 36 20697BE 91 Muttchrom

t RIMVOO797 ﬁoozoo Recovery  Amount 1000 t
]
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£ 320 -~
2 L
{
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L L " 1 i ! i 1
co 20 40 60 80 100 120 140

300 L L ] " I

Time (minutes)
Acquured on 3 JUN 1997 at 16 35 Reported on 20-FEB 1958 at 1305

Apple Wet Pornace - Sample # 5, Control + 1 0 ppm CGA-293343 and 1 0 ppm CGA-322704 25 mg
mpected 18 ng CGA-293343 determuned, 0 72 ppm, 72% recovery 20 ng CGA-322704 determined
0 78ppm, 78% recovery
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FIGURE 10 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
FRUIT SAMPLES (Continued)

Anatysis Name  [206-97) 36 20697 BAK 4 1

[ AIMvo07ST pO01SS | Bontrol  Amount 1000

30 -

Intensity (mV)
8
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T
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N6

300 L " ! I n A . " ] Ll n 3 |
1] 20 40 14 -4 0o 20 140
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Actared on 28-JUL 1997 a1 17 45 feported on 20-FEB 1998 at 13 51

7 Apple Juice - Sample #8, Control 500 mg injected <1 25 ng CGA-293343 determuned (<0 005 ppm)
<1 25 ng CGA-322704 determined (0 6 ng observed), <0 01 ppm

Analysis Name  [206-87] 35 20697DAK 5 3
150 Multichrom

l, AIMVC0787 D0Ot$5 | Recovery  Amount 1000
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1m0 bk
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=30~ \[\J
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10 3 S
o 3
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. " 1 L ! " n ! n | 3 ! L " 1
300 45 Z6 a0 50 B0 00 70 a0
Time {mumnes)
Acquired on 28-JUL 1997 FIRY Lox] FReparted on 20-FEB 1098 al 121 5}

8 Apple Juice - Sample #9, Control + 0 605 ppm CGA-293343 and Cga-322704 500 mg injected 22 ng
CGA-293343 determined, 0 004 ppm, 89% recovery 25 ng CGA-322704 determined, 0 005 ppm.
76% recovery after subtraction of control peak observed in Figure 10, chromatogram 7 above
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FIGURE 11 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS QF

(5%

DAIRY AND POULTRY SAMPLES

Anatysts Name  [206-97] 38 20697BAM 3 1

.0 Muftichom
AINMVO0797 DOO131 | | Control mount 1 000
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Acquired on 20-AUG- 1997 at 16 03 Reported on 25-FEB 1998 a1 1403

Cow Liver - Sample # 87, Control 250 mg injected <1 25 ng CGA-293343 determuned (<0 01 ppm)
<1 25 ng CGA-322704 determined (<0 0! ppm)

Analysis Name  [206-67] 36 20637BAM 4 1

%0 Muttichrom
L RIMYOU797 DOO1§Y Hecovery | Amount 1000
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[ 8§ 2

ne | \J é E

S . A . !
o0 20 40 60 a0 160 120 140

Time {munutes)
Acquired on 20 ALKG 1997 at 58 21 Reported on 25 FES 1998 at 1403

Cow Liver - Sample # 88, Control + 001 ppm 250 mg injected 2 1 ng CGA-293343 determuined,
0 009 ppm 85% recovery 23 ng CGA-322704 determined 0 01 ppm. 92% recovery
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FIGURE 11 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
DAIRY AND POULTRY SAMPLES (Continued)

Ansiysis Nama  [206-97) 36 20657BAF 3 1
R2s Muttehrom

[ rimycrenilooosss Conrsl  Amoumt 100G
a0 [
s
< ne _— \
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§ ;s b"u}l \
£ r \l\,\‘_’ \‘/_».J
wo P -
295 L L L Il ! ! ) N
00 a0 50 20 60 200 0 700
Tirne (meutes)
Accpnred on B-APR-1998 a1 09.20 Huported on 1-5EP 1998 a1 15 52

3 Goat Leg Muscle - Sample # 93, Control 250 mg mjected <1 25 ng CGA-293343 determined
(<001 ppm) <1 25 ng CGA-322704 determined (<0 0! ppm)

Analysis Name  [206-57) 36 20697BAR 41

325 ) Mulbchrom
E RIMyOB79T[000338 | Fecovary | Ampunt o?o

CGA 293343

as [

CGA-322704

310 b

08 ;_J ,J\

intansity (mv)

[ ] ] N 1 u '
»s 00 40 80 izZo 160 200 240 280

Time {(Mnutes)
Aoqured on 8-APR 1954 at 09 52 Repored on §-SEP 1958 at 1552

4 Goat Leg Muscle - Sample # 94, Control + 0 01 ppm CGA-293343 and CGA-322704 250 mg injected
2 15 ng CGA-293343 determined, peak height = 71, 0 009 ppm, 86% recovered 2 20 ng CGA-322704
determined, peak height = 183, 0 009 ppm, 88% recovered
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FIGURE 11 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
DAIRY AND POULTRY SAMPLES (Continued)

Anatvzis Name [206-97] 26 206978AP 10 %
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Acgured on 16-APR 1998 a1 23 44 Reportad on 11-MAY 1098 at 09 29

5 Goat Leg Muscle - Sample #97, *C-CGA-293343 treated goat 250 mg injected 168 ng CGA-293343
determined, 0 67 ppm, 0 77 ppm corrected for set recovery 12 6 ng CGA-322704 determined 0 05 ppm,
0 06 ppm corrected for set recovery
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6 Goat Milk - Sample #100, Control 501 mg injected <! 25 ng CGA-293343 determined (<0 01 ppm})
<1 25 ng CGA-322704 _deterrmncd (<0 01 ppm)
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FIGURE 11 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
DAIRY AND POULTRY SAMPLES (Conunued)
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Acqured on 15-APR-1998 a1 18 09 Pepored on 11-MAY 1998 at 09 54

intansity {mv)

CGA 233343

A 322704

7 Goat Milk - Sampie #101, Control + 0005 ppm 500 mg injected 2 8 ng CGA-293343 determined,
0006 ppm, 113 % recovery 24 ng CGA-322704 determined 0 005 ppm, 96 % recovery
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8 Goat Milk - Sample #104, '*C-CGA-293343 treated goat 501 mg injected 43 7 ng CGA-293343
determuined. 0 087 ppm, 0 087 ppm corrected for set recovery 78 6 ng CGA-322704 determuned
0 16 ppm. 0 17 ppm cormected for set recovery
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FIGURE 11 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

9

DAIRY AND POULTRY SAMPLES (Continued)

Analysis Nama [206-07] 36 20697AE2.3 1 Mulbchrom

- reavoa7e? poceds Fomml Amount 100D
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Acquired on 17-JUL 1357 ot 10 04 Reported on 26-FEB- 1998 at 08 44

Pouitry Eggs - Sample #107, Control 250 mg inyjected <1 25 ng CGA-293343 determined
(<001 ppm} <1 25 ng CGA-322704 determined (<0 01 ppm)
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330 MuRichrom
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Azquired on 17-JUL-1397 2t 10 57 Reporied on 26-FEB 1998 at 08 44

Poultry Eggs - Sample # 109, Control + 0 01 ppm CGA-293343 and 0 01 ppm CGA-322704 250 mg

injected 2 3 ng CGA-293343 determined, O 01 ppm, 92% recovery 24 ng CGA-322704 determined,
0 01 ppm. 95% recovery
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FIGURE 12 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
COTTON, TOBACCO, GRASSES, AND CEREAL GRAIN

SUBSTRATES
120 Sm (3G 2x1) SIR of 2 Channels ES+
1483 292.00
1
o 6 6085
o] CGA-293343 = 10 96 minutes
|
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L] T T T T T T T
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1 Cotton Undelinted Seed - Sample # 120, Control 50 mg imjected <0 25 ng CGA-293343 determined
<0 25 ng CGA-322704 determned (0 03 ng, 0 001 ppm)

122 Sm (SG 2x1} SIA of 2 Channels ES+
1 14 B3 292.00
001 6 77e5
CGEA-293343
%~} |
i
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—
T T L} T T T T T L]
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1 250 00
001 172e5
o,
T 3 T T T T T T T T T Y Y T T T T Time
200 400 €00 800 1000 12.00 14 00 16 00

(o

Cotton Undelinted Seed - Sample # 122, Conuol + 0 01 ppm CGA-293343 and 0 01 ppm CGA-322704
50 mg tnjected 0 36 ng CGA-293343 determined, 0 007 ppm, 72% recovery 041 ng CGA-322704
determuned, 0 008 ppm, 76% recovery
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FIGURE 12 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF

COTTON, TOBACCO, GRASSES, AND CEREAL GRAIN
SUBSTRATES (Continued)
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3 Cotton Seed O1l - Sample #127, Control 251 5 mg njected <1 25 ng CGA-293343 determined
(<001 ppm) <1 25 ng CGA-322704 determined (<0 01 ppm)
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Acuired on 26-MAR 1994 at 26 11 Repcried on 1-MAY-1958 at 10 41

4 Cotton Seed Onl - Sample #128, Control + 0 01 ppm CGA-293343 and CGA-322704 251 mg injected
2 2 ng CGA-293343 determined, 0 009 ppm, 90 % recovery 24 ng CGA-322704 determuned. 0 0! ppm,
96% recovery
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FIGURE 12.  REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
COTTON, TOBACCO, GRASSES, AND CEREAL GRAIN
SUBSTRATES (Contintued)
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5 Com Fodder - Sample #140, Control 50 mg injected <0 25 ng CGA-293343 determined, <0 01 ppm
<025 ng CGA-322704 determuned, <0 Olppm (0 13 ng, 0 003 ppm)
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6 Com Fodder - Sample #144 . '*C-CGA-293343 treated corn fodder sample 45 mg mjected 078 ng
CGA-293343 determined, 0 017 ppm, 0 022 ppm corrected for set recovery 0 57 ng CGA-322704
determined, 0 013 ppm, 0 017 ppm corrected for set recovery
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FIGURE 12 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
COTTON, TOBACCO, GRASSES, AND CEREAL GRAIN
SUBSTRATES (Continued)

Analyms Name  [206-97] 26 BAVO317 31
G n Muibchrom
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7 Wheat Grain - Sample #148 Control 247 5 mginjected <1 25 ng CGA-293343 determined
(<001 ppm) <1 25 ng CGA-322704 determined (<0 01 ppm)
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Acquesd on 17 MAR 1958 a1 12 00 Reported on 11 MAY 1398 at 1307

L=4

-
[
o"rrrrrv—!11,tl[r-|'r-|l

n
a
o

8 Wheat Grarn - Sample #149, Control + 0 01 ppm CGA-293343 and 0 01 ppm CGA-322704 2332 mg
immjected 2 4 ng CGA-293343 determuned, 0 01 ppm, 102 % recovery 2 2 ng CGA-322704 determined.
0 009 ppm, 93 % recovery
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FIGURE 12 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
COTTON, TOBACCO, GRASSES, AND CEREAL GRAIN
SUBSTRATES (Continued)

155 Sm (8G 2x1) SIR of 2 Channeis ES+
100 14 81 232.00
9 80e5
CGA-293343 (108 mm }
% |
|
a7 .
T T REL il T T T
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']
" 788
T T T T T T T T T T T T T T u T Time
zZm 400 §00 800 1C 00 1200 1400 16 00

9  Sorghum forage - Sample #155, Control 50 mg injected <0 25 ng CGA-293343 determined, <0 1 ppm
<0 25 ng CGA-322704 determined, <0 &1 ppm (0 21 ng observed, 0 004 ppm)

156 Sm (SG 2x1) SIA of 2 Channels ES+
1480 202.00
100 10188
CGA-293343
* |
i
1073 .
1 T T T ¥ L} 1] T
156 Sm (SG 2x1) SIFA o 2 Channeis ES+
100 1483 25000

4

17005

L3 T T ¥ T T i T T T ) 1 - T U T -rlme
200 400 §00 800 1000 1200 1400 1600

10 Sorghum forage - Sample #156, Control 50 mg injected 034 ng CGA-293343 determined, 0 007 ppm,

68 % recovery 0 60 ng CGA-322704 determined, 0 012 ppm, 78% recovery (after subtraction of control
peak shown n chromatogram 9, above)
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FIGURE 12 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
COTTON, TOBACCO, GRASSES, AND CEREAL GRAIN
SUBSTRATES (Continued)

161 Sm (SG 2x1) SIA of 2 Channets ES+
100 14 81 2200
€ 17e5
% CGA-293343
] |
|
1
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11 Tobacco (green leaves) - Sample #161, Control 99 mg injected <0 25 ng CGA-293343 determined,
<001 ppm <0 25 ng CGA-322704 determined, <0 01 ppm (0 07 ng observed, 0 001 ppm)

162 Sm {SG 2x!} SiA of 2 Channets ES+
14 80 2200
1
00 B 02es
CGA-293343
|
"l 1
w077
16 a7
12.46
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100+ 1326 250 00
——CGA-222704 2.71e5
1084
1495 5,55
N
%
T T T T T T T T T T T T - ” T T Time
200 4 00 600 800 1000 1200 14 00 16 00

12 Tobacco (green leaves) - Sample #162, Control 95 7 mg injected 0 92 ng CGA-293343 determined,
001 ppm. 96% recovery 0 84 ng CGA-322704 determuined, 0 009 ppm. 81% recovery after subtraction
of control peak observed 1n #11 above
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FIGURE 12 REPRESENTATIVE CHROMATOGRAMS FROM THE ANALYSIS OF
COTTON, TOBACCO, GRASSES, AND CEREAL GRAIN
SUBSTRATES (Contunued)
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13 Grass (Georgia) - Sample #167, Control 16 mg injected <0 25 ng CGA-293343 determined (top
chromatogram), <0 05 ppm <0 25 ng CGA-322704 determuned (bottom chromatogram), <0 05 ppm
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292 2/210 8 3141
100'1 7o
- CGA-293343

" 75
=

E S0+
=
[= =

254

o )
2490 8/168 8 3141
10 79
93-1
CGA-322704

704
®

= a8
=
(==

234

o 7 5 100 125 150
a20 S70 719 [-r=1-1

Time (minyScan

14 Grass (Georgia) - Sample #168, Control + 0 05 ppm CGA-293343 and 0 05 ppm CGA-322704 15 mg
mjected 061 ng CGA-293343 determined (top chromatogram), 0 04 ppm, 81% recovery 059 ng
CGA-322704 determined (bottom chromatogram), 0 04 ppm, 78% recovery
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FIGURE 13 REPRESENTATIVE CHROMATOGRAMS FROM CONFIRMATORY
ANALYSES
35 8m (SG 21} SIA of 2 Channets ES+
1 14 89 2200
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1 Confirmauon of Cucumber Analysis - Sample #35, Control 50 2 mg imjected <0 25 ng CGA-293343
determined (<0 01 ppm) <0 25 ng CGA-322704 determined (<0 01 ppm)

39 5m (3G 2x1) $iA of 2 Channels ES+
1089 292.00
1001 3735
CGA-293343 -—
14 92
o A
—
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100- 1336 250 00
CGA-322704 ——- 14 94 8 92ed4
1108
%
T T v T v T T T y T T T T T T T Time
200 400 €00 8 00 10 00 1200 1400 16 00

2 Confirmation of Cucumber Analysis - Sample #39, *C-CGA-293343 treated field sample 50 mg
injected 2 2 ng CGA-293343 determuined 0044 ppm <0 25 ng CGA-322704 determined (0 21 ng),
<001 ppm (0 004 ppm)
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FIGURE 13 REPRESENTATIVE CHROMATOGRAMS FROM CONFIRMATORY
ANALYSES (Conunued)
100 Sm ($G 1) SIR of 3 Channels ES+
1007 s 252,00
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%] I
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3

Confirmation of Goat Milk Analysis - Sample #100, Control 100 1 mg injected < 25 ng CGA-293343
determined (<0 005 ppm) <0 25 ng CGA-322704 determined (<0 005 ppm)

104 Sm (SG 21} SIR ¢f 3 Channels ES+
100+ 1086 29200
CGA-293343 -—- 191e8
%
¢ T Y T T T T T T A T T T —r——T T T —
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CGA-322704 ~—
%
o T T T T T T T T T T T T T T T T Time
200 400 600 800 1000 1200 1400 16 00

4 Confirmation of Goat Milk Analysis - Sample #104, "*C-CGA-293343 treated field sample 1002 mg

mjected 9 8 ng CGA-293343 determined, 0098 ppm 16 1 ng CGA-322704 determine, 0 16 ppm
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EPA ADDENDUM for the Residue Analytical Method

1) Subtraction of control values are not recommended by the residue chemistry
guidelines for tolerance enforcement methods and should not be used in gathering
magnitude of the residue data. Analysts should disregard these instructions in thelr
calculations. (See calculations in method on page 39 index 2.0; 2.1)

2) A moisture percentage of 0% was used for correction of the gram aliquot size for
all samples since the extract volume is adjusted to a known volume before aliquotting.



